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NEW MILROYAL 
CONTROLLED VOLUME PUMP 


The low flow pump with: 


Totally enclosed, self-lubricated drive « Adjustable capacity while running 


If you meter low flows, here’s the most perfect 
pump on the market .. . at the right price. Its 
novel, totally-enclosed drive unit operates in oil— 
practically takes care of itself. And capacity of the 
MILROYAL can be easily adjusted while operat- 
ing—manually or automatically. 

The new MILROYAL has been developed as a 
direct result of your needs. And to meet this 
“ideal” in precise metering and pumping, Milton 
Roy introduces, with this pump, a unique drive 
unit which: 

1, Translates high speed rotary motion of the 


pump motor to low speed reciprocating motion 
with a minimum of working parts. 

2. WLubricates itself. The entire unit is totally 
enclosed ... all bearing surfaces continuously 
lubricated. 

Provides 0-100% stroke adjustment while 
operating—with capacity adjustment a linear 
relationship. Metering accuracy is + 1.0% or 
better. 

Adapts readily to either electric or pneumatic 
stroke control units for use in automatic 


control systems. 


MILROYAL pump capacities currently range 
from 0.89 gallons per hour (gph) for pressures up 
to 4,470 psi to 88.0 gph at pressures to 170 psi. 
As many as 9 MILROYAL pumps can be driven 
by a single motor. Present models utilize motors 
from 14 to 1 hp, with larger motor units now in 
development. Either Step-Valve or Diaphragm 
liquid ends can be used. 

Bulletin 258-1 describes in detail the opera- 
tion of our new unique drive and what this means 
to you in more efficient, trouble-free operation. 
It lists all specifications for the “perfect” meter- 
ing pump. Write for it. 


Milton Roy Company, 1300 E. Mermaid Lane, Phila. 18, Pa. 





Controlled Volume Pumps 
Colorimetric Analyzers 
Hydrogen Purifiers 
Laboratory Instruments 
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A DP TRANSMITTER 
OF MANY USES! 


New Taylor 212T Transmitter 
is first and foremost a 
superior DP Transmitter... 


Taylor’s 212T TRANSCOPE® Transmitter is an outstanding 
example of ‘‘all this and heaven too’”’. Basically it is a sound 
DP Transmitter, but when used for flow it can be calibrated 


to give a linear output without additional parts. It’s avail- 


able in indicating or non-indicating models. And with all 


its superior features you pay no premium in price. 


Check the highlights listed here, then call your Taylor 
Field Engineer for a demonstration and write for Bulletin 
98413. Taylor Instrument Companies, Rochester, N. Y., 


and Toronto, Ontario. 


Liquid-filled primary unit means: 

Positive overrange protection. Hydraulic over- 
range protection to full body rating in ether 
direction. 


Isolation of internal parts. Working parts— 
except diaphragms themselves—are exposed 
only to non-corrosive silicone oil. 


Built-in damping. Effective pulsation damp- 
ing occurs at frequencies greater than ap- 
proximately 2 cycles per second. 


Exceptional rangeability. 

Normal range span is 20 to 250” water. 
However, superior design and engineering 
quality permits over-calibration in either 


direction with good performance. 


Mounting and connection versatility for 
any installation. 

Process connections can be at top, at back 
or at bottom. 1’' NPT fittings set on 214 
centers for convenience in piping directly 
to standard orifice flange taps. Universal 


mounting bracket can be secured to stand- 
ard 2” horizontal or vertical pipe, or bolted 
to flat surface. 


Good, clean mechanical design. 

Diagonally split case makes all calibration 
adjustments easily accessible by simply re- 
moving cover. Zero adjustments can be 
made externally. Sturdy, protective case, de- 
signed for field locations. 


PLUS 
Servo power for square root extraction. 
Produces an output directly proportional to 
flow or differential pressure . . . a cost-and 
time-saving feature when applied to com- 
puter control, or ratio and cascade control 
systems. 


Servo power for indication accuracy. 
Powerful servo relay drives tape movement 
to provide indication on a big 1134” scale. 
It eliminates the necessity for externally 
mounted receiver gages. 


Indicating model has 11%’ long, 
270° concentric scale that can be 


read up to 35 ft. away. 


“Blind” model, showing rear mount- 
ing and bottom process connections 


Diagonally split case gives easy access 
for all adjustments. 


“Taylor /nstruments MEAN ACCURACY FIRST 


CIRCLE NO. 3 ON PAGE 96 


July 1961, Vol. 8, No. 7 





A telephone call brings out the best in him 


The dictionary lists twenty-two definitions for the 
word service. For Tony Arobone there should be 
a twenty-third. 

In his ten years of sales engineering for K & M, 
Tony has evolved a very personal and particular 
notion of what service means. But we doubt if 
he could (or would) put it into words. He’s a 
doer, not a talker. 

His customers can tell you about it. Tony’s 
the guy you call when you need help. That 
includes help in working out valve specs, hound- 
ing the factory to ensure on-time delivery, super- 
vising installation and hook-up—even getting a 
replacement part for you in a hurry (his service 
doesn’t end with the ringing-up of the sale). 


Tony’s readiness to assist customers in any and 
every way isn’t simply a matter of knowing which 
side your bread is buttered on—although it is 
obviously good business. A former working engi- 
neer himself, Tony knows what it’s like to bear 
project responsibility, and a good bit of his desire 
to be helpful can be ascribed to honest identifica- 
tion with the man on the other side of the desk. 
He has been in your shoes, and he knows they 
sometimes pinch. 

Most K & M representatives are former prac- 
ticing engineers. When you sit down with them to 
talk over a valving job, you'll find they speak 
your language. 


KIELEY & MUELLER, INCORPORATED 


64 Genung Street, Middletown, New York 


Eighty-two Years of Service to the Process and Power Industries 
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when time counts... 
when costs mount... 
when the first try is it... 


nothing is more important 
than having the best 
photo-recording material 


for the best—look to 


Ansco-GRANT 


LINATRACE 


the most complete line of photo-recording materials 
standard; thin; ultra thin and waterproof papers 








What do you want in a photo-recording paper? 


e recording speed? 
a single, versatile paper? 
maximum footage per magazine? 
rapid processing? 
dependable automatic processing? 


maximum read-out ease and accuracy? 


these benefits and many others, singly and in 
combination, will be found among the 


e time-saving 
e cost-saving 


Ansco-GRANT 
Photo-Recording Materials 


Write for additional information today! 


BINGHAMTON, NEW YORK 


A DIVISION OF GENERAL ANILINE AND FILM CORPORATION 
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SCANNING \ WHAT’S NEW 


DATA PROCESSING IN THE OILFIELD—Mathematical simulation of 
refineries by electronic computers is now in wide use in the oil industry. A 
recent IBM survey of oil companies shows that over 2/3 are already using 
these techniques. While anticipated computer equipment costs were accu- 
rately forecast, survey showed that companies underestimated programming 
costs. Conclusion: data processing will stimulate the growth of management 
science by unifying the complex corporate structure through simulation 
and model techniques. 


WHOPPING-BIG ATTRACTION AT MIT-—The world’s most pow- 
erful magnet will be installed at MIT’s new laboratory for research on mag- 
netic fields under a $6 million Air Force contract. The National Magnet 
Laboratory will try to find new data on the properties of atoms, atomic par- 
ticles and aggregations of atoms in solid materials, liquids and gases. 


INDELIBLE MEMORIES-Retrieval of data from computer memory 
systems took a big step forward with a new tunnel “triode” from Bendix. 
In earlier tunnel diodes, retrieval of stored data caused the memory to be 
erased, which meant restoring the element to its original memory condi- 
tion. The new technique permits “non-destructive readout’’—a third terminal 
senses the memory condition of the element without erasing the information. 


G.E. TOPS WITH NSPE-The coveted 1961 Industrial Professional De- 
velopment award of the National Society of Professional Engineers goes to 
G.E.’s Instrument Dept. in West Lynn, Mass. Employment practices that 
gave G.E. the nod: engineers get travel expenses to present papers or at- 
tend committee meetings of technical groups; speakers, meeting sites and 
publicity services are provided; assistance is given in writing and publish- 
ing papers with an annual award for the best one by a first-time author. 


SUPER SONAR-A new giant sonar system that uses a high-powered 
transducer to generate underwater sound signals for long range submarine 
detection has been developed by Massa/Cohu Electronics for the Navy. The 
system, under test on a special 17,000 ton ship, is five stories high, will be 
operated with enough power to light a city of 50,000. 


AUTOMATIC NURSE-=An electronic test system dubbed “Datico”’ from 
Northrop, checks men, missiles or machines for malfunctions, then tells 
where the trouble is. Example: in a hospital Datico can be linked to sub-min- 
iature transducers attached to a patient’s body. It will automatically com- 
pare signals received from the transducers with signals measured under nor- 
mal healthy conditions, thus giving physicians a new, sophisticated instru- 
‘ ment for the detection and diagnosis of illness. (Continued Page 12) 


ISA Journal 





INTRODUCING LIBRASCOPE’S ELECTRONIC DIGILOG*-1011 
FOR VOLTAGE-TO-DIGITAL/ DIGITAL-TO-VOLTAGE CONVERSIONS 


Use it as a precision input unit with computers, data loggers, storage units and other instrumentation. Use 
it wherever conversions must be fast and accurate. For the DIGILOG-1011 performs up to 5,000 voltage- 
to-digital conversions per second, 100,000 digital-to-voltage per second. Digital output is 10 bits plus sign 
in binary and octal code, and may be serial or parallel. DIGILOG-1011’s low-density component packaging 
results in solid-state circuitry offering exceptional reliability and life expectancy, and low initial cost. 
DIGILOG-1011 accepts inputs in these full-scale ranges: +1.023v, +10.23v, +102.3v. Accuracy is +0.03% 
+l bit, and stability is +0.03%. Input resolution: 1 mv minimum. For technical details on the DIGILOG-1011, 


write or call Librascope today. : 
@ GENERAL 
PRECISION] 


LIBRASCOPE DIVISION GENERAL PRECISION INC. GLENDALE 1, CALIFORNIA 
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THE HIGHEST POSSIBLE QUALITY 
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In the recent past, we have been 
beset by the taunts of skeptical 
fellows, who allege that we are 
naught but THE FOREMOST 
MAKER OF FLOWMETERS! 
To this allegation, we reply vehe- 
mently, “NOT SO”—and we have 
the fortitude to present proof 
of an exceedingly cogent nature 
to support our earnest denials. 
Proof, if you will, that the bonds 
of our PROCESS INSTRU- 
MENT LINE extend far beyond 
the limits of our justly renowned 
flowmeters—to a multiplicity of 
transmitters AND a_ complete 
selection of PANEL instruments. 
Consider, if you will that we 
offer process instruments to 
measure, NOT MERELY FLOW, 
but temperature, pressure, liquid 
level, viscosity, density, pH, ORP 
and a great miscellany of second- 
ary process variables. We invite 
your attention, in particular, to 
the extraordinary number of our 
divers devices that are available 
to convert the output of these 
multitudinous instruments to 
clear, accurate and_ repeatable 
signals and to transmit them in- 
stantaneously to the very heart 
and core of the system—that is, 
the CONTROL CENTER. 
LJ 

Again NOTE the multiplicity 
of these precision mechanisms 
diligently performing their as- 





~ 


~==: Centralized Control °=2- 
with 
Fischer & Porter Instruments 


signed tasks at the CONTROL 
BOARD. Witness the amazing 
array of large and small case 
panel instruments, some with 
pointers, others that pen a record, 
with controllers secreted within 
(or with miniature instruments, 
ingeniously affixed in the rear). 
The number and variety of these 
equipments verily BEGGARS 


DESCRIPTION. 


Need we say more? Have we 
convinced you? If not, may we 
recommend that you spend a few 
felicitous moments with our new 
PROCESS INSTRUMENTA- 
TION BOOKLET Number 310, 
which — be advised — is a brief, 
conveniently condensed presen- 
tation of the more prominent 
of these astounding precision 
devices. Here, Sirs, is indispu- 
table evidence that we are an 
INSTRUMENT COMPANY— 
indeed, more than that—a world- 
wide organization, priding our- 
selves on the development and 
manufacture of transmitters and 
30ARD instruments to fit ANY 
AND EVERY KINK in the knot- 
tiest control system. May we send 
you a copy for your perusal? 
Until the post accommodates 
your receipt of same, may we 
suggest a hasty review of the 
following sampling .. .? 





— 
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Versatile - 


the 
1100 
Series 


LARGE CASE 
Recorder & nlc Controller 


@ Coan record up to 4 variables! 
@ Can include TWO, 3-mode controllers! 


Here, Good Sirs, is the HEAVY 
DuTY, GENERAL PURPOSE 
INSTRUMENT of the renowned 
F&P line! Its flexibility is un- 
matched. When employed as a 
RECORDER, it will receive up to 
4—yes, FOUR !—separate and dis- 
tinct signals from transmitters. As 
a controller it can contain two of 
the renowned Series 53-P, 3-mode 
controllers complete with gauges 
and regulators! And—great boon 
to servicers—it has a sealed inking 
system guaranteeing positive 
records, day after day. 


COMPACT & MIGHTY 


The Medium-Sized 1450 Series 


FIBER GLASS CASE 


Indicating Receiver & Controller 
with 6 control mode options! 


When records are not required, but 
GOOD READABILITY of the 
scale is important, the Fiber Glass 
Case Instrument with its 5 inch 
scale is pronounced by many who 
use it as the FINEST OF ITS 
KIND. It has the GREATEST 





variety of control options in the 

industry. Amazingly, SIX different 

types of control are available— 

fromon-off through , 

three-mode! And it 

utilizes the same 

superb 53-P con- 

trollers used in ALL 

types of F&P in- 

struments. This 

means true IN- 

TERCHANGEABILITY — and re- 

sults in lowered INVENTORIES. 
The exterior of this versatile in- 

strument is formed of the new cor- 

rosion resistant FIBER GLASS 

material, and the door is gasketed 

with tenacious polyvinyl chloride. 

When panel space is lacking, another 

pointer can be added to measure an 

ADDITIONAL variable. Also, this 

device can be used as a field-mounted 

instrument—with control or trans- 

mission at the very point of meas- 

urement. 


In-Case Alarms 

When it is desired to alert the oper- 
ators should an UPSET in the proc- 
ess occur, the clever In-Case Alarm 
System can be supplied. No extra 
black boxes—no additional exterior 
parts. This transistorized alarm op- 
tion fits within the case and provides 
adjustable differentials from % to 
15% of full scale. 


The same system can also be 
supplied with the 1100 Series 
LARGE CASE Instruments. 


I NVEW! NEW! NEW?! 
Transistorized Pulse Receiving 
2800 Series 
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DIGITAL DEVICES 


These are the advanced devices 
which have ushered in whole NEW 
CONCEPTS in the fine art of instru- 
mentation. FULLY TRANSISTOR- 
IZED printed circuitry, keyed plug- 
in boards, direct-reading measure- 
ments—are but some of the features 
of this new line of modern instru- 
ments which can be made to indicate, 
totalize, record digitally and control. 
They accept signals from any fre- 
quency generating device and convey 
data in pulse or direct reading dig- 
ital form. The latest application of 
these futuristic instruments is with 
the renowned F&P CONTINUOUS 
IN-LINE SYSTEMS which blend 
two or more fluids right in a pipeline. 


Truly Amazing! MINIATURE Case 
INDICATORS * RECORDERS * CONTROLLERS 


Lilliputian magicians that can solve the TRICKIEST CONTROL PROBLEMS... 
yet fit the tightest graphic panel! 


Here is a tabulation of the fabu- 
lous family of MINIATURE INSTRU- 
MENTS which handily accomplishes 
every control feat of the bigger 
conventional units and, that not- 
withstanding, solve the panel 
designer’s dilemma. These tiny 


devices require only 6” x 6” (we 
reiterate—only six inches by six 
inches) MAXIMUM PANEL AREA, 
yet are simply serviced by BIG- 
THUMBED PERSONS as all parts are 
readily within grasp for easy 
adjustment. 


Consider this BROAD SELECTION of basic units... 


Dial-type Indicator 1200 Series 
Dial is 314” diameter—a 
handy control station that 
operates with either a 
plug-in or field-mounted 
controller and for LOCAL 
or REMOTE set point 
adjustments. 


Drum-type Indicator 1300 Series 
Indubitably clever! The 
drum rotates so the TRUE 
VALUE is always at the 
center of the gauge for 
long distance observation. 
Can be equipped with high 
or low limit ALARMS. 


Strip Chart Recorder 1200 Series 
Records up to THREE 
VARIABLES on a 4” chart 
with 14-hour visible rec- 
ord. Gasketed metal or 
plastic door. Can be 
equipped with a plug-in or 
field-mounted Model 53-P 
controller. 


Indicating Integrator 1200 Series 

Provides PRECISE flow rate 
totalization on an 
8-DIGIT counter while the 
input variables are indi- 
cated SIMULTANEOUSLY on 
a 214” vertical scale. Sure- 
ly the way to integrate! 


) Sb ET d oC —) as 4D aed a =) ae Ol oe 


(-] Send Booklet No. 310, “Process Instrumentation” 


Please post information on: [-) LARGE Case Instruments 
(] MINIATURE Drum Indicator (7) MINIATURE Case Dial Indicator 


() DIGITAL Instruments 
(J MINIATURE Strip Chart Recorder 


—) FIBER GLASS Case Instruments 


() MINIATURE Indicating Integrator 


(_] Have your FIELD REPRESENTATIVE call. 


NAME & POSITION 
COMPANY 
ADDRESS__._. 


on ZONE STATE 
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SCANNING \ WHAT’S NEW (Continued from page 8) 


DREAMING MACHINE-A computer that dreams is theoretically pos- 
sible. In fact, letting a computer dream is the same as letting it predict willy- 
nilly. Since dreams reveal the concealed problems of the human mind, they 
should also display the character of the machine. An Air Force report, An- 
alogies with Human Ideation, speculates that by enlarging this theory into 
the area of “image processing”—where the computer “ideates in terms of 
images”, which are then put on video tape—it could actually show us how 
to solve a problem! 


ONE IN A BILLION-The proverbial “needle in the haystack” has been 
found. One of the world’s most sensitive research tools, a spark-source mass 
spectrograph, built by Associated Electrical Industries, Manchester, England, 
can detect one foreign atom lurking among more than a billion atoms! The 
4-ton research machine is being used by RCA scientists to probe new elec- 
tronic materials for tomorrow’s computers, communications and control 
systems. 


KEY TO IGNORANCE-The teaching machine is the only remedy to the 
“revolution of expectations” occurring in most of the underdeveloped coun- 
tries of the free world. Says Dr. T. P. Cheatham, Jr., Litton Systems, this 
sudden thirst to close the gap in living standards and technology with that 
of the U.S. will create a foreign market for the teaching machine —the only 
vehicle best suited to efficient, rapid transfer of detailed and practical in- 
formation. (ISA Fall Conference, Sept. 11-15 in Los Angeles, will feature 
paper on “The Teaching Machine” by leading authority, Dr. Norman A. 
Crowder, U.S. Industries. ) 


“MOLECTRONIC”’ COMPUTER-Greater payloads for rockets are in 
sight with a Westinghouse “molecularized” computer, 1/10th the size and 
weight of a transistorized computer and with identical capabilities. Because 
of molecular electronics, the new computer makes tubes, transistors and re- 
sistors like those found in TV sets unnecessary. Instead, a solid semiconduc- 
tor crystal gives the same performance through the rearrangement of its 
internal structure to form a functional electronic block. 


LIFE ON THE MOON?-organic chemicals believed to be the beginnings 
of life on earth, caused a scientific stir recently when they were found in 
meteorites. Now an automatic chemist in a small black box is under de- 
velopment at Aerojet-General to see if these chemicals are on the moon. The 
lunar chromatograph, set for a NASA 1963 moon-shot, is a remotely con- 
trolled miniature chemistry lab which will break down samples of the 
moon’s soil, then telemeter its findings back to earth. 


AUTOMATIC SPLINT—Doctors from Cleveland’s Highland View Hos- 
pital and professors from Case Tech are working on an “automatic splint” 
which will let a paralyzed patient or amputee perform simple actions such 
as eating. To program each action, a normal person will place his arm within 
a series of jointed splints attached to a chair. As he performs the desired 
task, the complete pattern of movement will be recorded on a multi-channel 
magnetic tape. When the record is plaved back. the arm splint will go 
through these same movements itself. 


ISA _ Journal 








The new 906C timing 
system is here 


What's different about the 
NEW 906C VISICORDER OSCILLOGRAPH? 


timing system to record time lines simultaneously with data. 


At first glance you may see no difference at all. Just the 
same functional lines and compact size that you have come 
to recognize in the Visicorder. 
They have not changed since 1956, when the Visicorder 
principle of oscillography made immediate readout of high 
frequency data possible for the first time. 
Until now, all the improvements that have maintained the 
Visicorder’s record of leadership have been internal: 

increased capacity to 14 channels 

-higher frequency response (0-5000 cps 

simultaneously recorded grid lines 

self-starting lamp for remote operation 
But the 906C has a new feature you can see, (look carefully 
at the back of the case) and one that represents still another 
breakthrough; a built-in flash tube timing system which not 
only generates its own time base, but which can also be 
triggered externally. You can, in other words, use the 906C’s 


HONEYWELL INTERNATIONAL 

Sales and Service offices in all principal cities of the world. Manufactus 
ing in United States, United Kingdom, Canada, Netherlands, Germany 
lrance, Japan 
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Or you can trigger the timing circuit externally—either by 
supplying a pulsing voltage of only +10v into 20K ohms 
impedance, or simply by causing impedance to drop to 100 
ohms or less through shorting-out or other means. 

Thus your “‘time”’ signal may actually be an event marker 
related to shaft rotation, belt movement, or any other effect 
which might be more conveniently fed to the timing circuit 
than to a galvanometer. 


Owners of Visicorders 906, 906A, and 906B will be glad 
to know that only a field-change is necessary to economically 
and easily add this timing system to their instruments), 
Write today for full information on the brand-new 906C 
Visicorder. Ask for Catalog HC-906C. Or call us at SKyline 
6-3681, Direct Distance Dialing Code 303. 
Minneapolis-Honeywell, Heiland Division 

5200 East Evans Avenue, Denver 22, Colorado 


Honeywell 
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thermocouple 
wire with 


metal sheath and mineral 
insulation (.020° to .500° O.D.) 
for u~iversal application 
especially when high tem - 
peratures, high pressures, 
or space limitations are 
factors, and for sensitiv- 
ity and quick responsc. 


Many sizes in I.S.A. cali- 
brations with 304 stainless 
steel or Inconelsheathand 
MgO insulation carried in 
stock. Hundreds of other 
combinations may be or- 


dered to suit conditions. 


Get the facts on 
XACTPAK today 
BULLETIN 1-5 
Thermocouplos 
Fittings § 
Connection 
Termination 


and Assem| ‘i 


CLAUD S. GORDON Co. 


Manufacturers « Engineers « Distributors 


623 West 30th Street, Chicago 16, Ill 


2011 Hamilton Ave., Cleveland 14, Ohio 
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Lower Prices 


First major price cut in the 
solid-state strain-gage industry 
comes from Micro Systems. They 
have reduced their complete 
Micro-Sensor® strain gage line 
up to 18% on some models. 


Eleven price cuts ranging up 
to 19% are in effect on Computer 
Control’s popular 1-Mc synchron- 
ous logic T-PAC Series. 


An $800 reduction on the LA- 
312 Impedance Module has been 
announced by Lavoie Labs. 


Raytheon’s prices on 18 silicon 
subminiature transistors for 100 
to 999 quantities are now 6 to 
41% below former cost. 


Major price reductions on dif- 
fused base mesa transistors ‘— 
as high as 51% on some epitaxial 
types have been made by Motor- 
ola Semiconductor Products. 


Stock Splits 


Seigler Corp. has declared a 
3% common stock dividend in 
addition to their regular quar- 
terly cash dividend of 10¢. 


Litton Industries has declared a 
24%2% common stock dividend to 
be paid on Oct. 20 to stockholders 
of record Oct. 6, 1961. 


Atlantic Research has a plan 
for exchanging two shares of a 
newly authorized common stuck, 
par value of $1, for each out- 
standing share. 


Big Orders 


Contracts totaling $54 million 
for the design and development 
of an interservice Damage As- 
sessment Center have been 
awarded by the Defense Atomic 
Support Agency to the System 
Development Corp. ($3 million), 
Control Data Corp. ($1% mil- 
lion) and Ramo-Wooldridge ($1 
million). 


TRW Computers and Swart- 
wout Div. of Crane Co. have 
entered into an agreement to 
provide automatic control sys- 
tems to the chemical, petrochem- 
ical and petroleum industries. 


Electro-Mechanical Research 
has been awarded a major sub- 
contract by Boeing to develop 
the test instrumentation subsys- 
tem for the Dyna-Soar manned 
space glider. 


A $100,000 contract for delay 
measuring instruments for equal- 
izing communications lines in 
data transmission has been re- 
ceived by Technology Instru- 
ment Corp. of Acton from West- 
ern Electric. 


A modern network of earth- 
quake recording stations, span- 
ning six continents, is being sup- 
plied by the Geotechnical Corp., 
Garland Texas, for the Coast and 
Geodetic Survey at a cost of $2 
million. 


Assembly Products received 
the largest order in its history— 
$664,660 worth of meter-relays 
for a prominent packaging ma- 
chinery manufacturer. 


Award of a $296,000 contract 
for four 5800 DYSTAC itera- 
tive analog computers to be in- 
stalled at the USN David Taylor 
Model Basin is announced by 
Computer Systems. 


Contracts for more than $250,- 
000 for 16 closed-circuit TV sys- 
tems for Titan Silo missiles at 
Vandenberg Air Force Base have 
been awarded to Kin Tel Div., 
Cohu Electronics. 


George C. Marshall Space 
Flight Center has awarded a $97- 
631 contract to Systems Division, 
Beckman Instruments, for Dop- 
pler data-processing equipment. 


Tracerlab has received a $34,- 
000 contract from the General 
Services Administration, Wash- 
ington, for nuclear calibrators 
for civil and defense mobiliza- 
tion. 





A substantial order has been 
awarded Leeds & Northrup from 
Arthur G. McKee Co., for meas- 
uring, recording and controlling 
instruments for the agglomerat- 
ing division of the new Atlantic 
City, Wyo. plant of Columbia- 
Geneva Steel. 


Federal Aviation Agency’s De- 
velopment Division has awarded 
a contract to Auerbach Elec- 
tronics to assist them in equip- 
ment design and integration for 
the Air Traffic Control Data 
Processing Central. 


G.E.’s atomic power equipment 
department (APED) has been 
awarded a contract to furnish the 
nuclear instrumentation and 
safety system for the Plutonium 
Recycle Critical Facility (PRCF) 
at AEC’s Hanford plant, Rich- 
land, Wash. 


Victoreen Instruments has been 
awarded contracts from Union 
Carbide Nuclear Corp. and Yale 
University to build three multi- 
dimensional nuclear spectrom- 
eters. 


Electro Optical Systems has 
received a $96,474 contract from 
the Air Force Systems Command 
for research and development of 
metal bolometer-type infrared 
detectors for extremely accurate 
tracking and reconnaissance de- 
vices. 


A $100,000 follow-on order for 
flight control stability reference 
gyroscopes for the USAF GAM- 
77 (Hound Dog) air-to-surface 
missile from Autonenetics has 
been awarded to Daystrom /Pa- 
cific. 


EPSCO has been given a “bi- 
onics” contract by Aerospace Re- 
search for the study of neurobio- 
logical data acquisition, data 
processing and instrumentation 
systems. 


Librascope Div., General Pre- 
cision announced receipt of a 
$7.4 million contract from the 
US Navy for production of tor- 
pedo fire-control systems. 


An agreement of mutual sup- 
port in the engineering and mar- 
keting of automated control sys- 
tems and processes was an- 
nounced by Allis-Chalmers, Con- 
solidated Systems and IBM. 
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“WORK: HORSE” 


CV Series diaphragm- 
or bellows-actuated control 
valves for precise control of 
fluid flow in commercial or 
industrial applications. Pneu- 
matic or hydraulic operation. 


* 1004 Series . . . closest tem- 
perature control in the self- 
ops field. Available in 40 
adjustment ranges from 
-35 F to +425 F. (Plus 8 
other styles.) 


plete temp -/ 7 Baht! 
system irf SBimatr uated They look rugged, they are rugged 


. . . yet every Robertshaw control is 
designed for performance first. Plant 
engineers in leading industries contin- 
ually specify Robertshaw for work- 
horse controls that stay on the job year 
after year with higher efficiency, lower 
maintenance. 

Get the facts on dependable, moder- 
ate priced Robertshaw controls for 
your particular field. Ask for catalog 


package: ; 
troller, paeMmatic control 


eines 
10 200%), automatic 
fully compensated 
through 
Stontrol valve, 


Pactuator, etc., from 
fast-response thermostat 


s 
si 


MR CONTROLS 


Robertshaw-Fulton Controls Company & 


FULTON SYLPHON DIVISION *« KNOXVILLE 1, TENNESSEE 
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ElectriK Tel-O-Set—the true 2-wire system 
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Care and feedback of delicate inputs 


Honeywell 


H) 


Fiat we Coutool 


SINCE 18865 


CIRCLE NO. 


Delicate inputs thrive on the tender care of Electrik 
Tel-O-Set’s force-balance feedback system. This system, used 
as the basic circuit in Tel-O-Set transmitters, receivers, con- 
trollers, and other instruments, has proved itself in thou- 
sands of installations in the last five years. The foree-balance 
feedback circuit increases the accuracy and dynamic 
response of the system by decreasing hysteresis effects and 


sensitivity to changes in ambient conditions 


Observe: (1) input force (from bellows, Bourdon tube, or 
displacement linkage) deflects pivoted beam; (2) air-gap in 
ferrite detector increases, (3) producing a change in induc- 
tance in oscillator circuit: (4) a portion of output current is 
fed back into magnet unit, producing a force on beam which 
is equal and opposite to input force; feedback balances beam. 


Full scale motion is onlv one-thousandth of an inch. 


The advanced control engineering seen in force-balance 
feedback is carried through the entire ElectriK Tel-O-Set 
System. Specifically, there’s no external power required at 
any field-mounted Tel-O-Set instrument. Line power con- 
nection is made only at the receiver. Two-wire d-c trans- 
mission eliminates shielding problems. The 4-20 milliamp 
signal range of the system gives a live zero and permits the 


use of the most reliable transistors available. The d-c signals 


Oscillator 


fs zx 





























+ Detector 

oni 4-20 ma dc 
LA\ Output 
Pivot Magnet Unit 





can be fed into data handling systems and millivolt-actuated 


instruments . .. can be easily transduced to a standard 3-15 


psi pneumatic signal to operate existing pneumatic systems, 


Take a new look at your control applications with the 
Klectrik: Tel-O-Set System in mind! Get complete technical 
data from your local Honeywell field engineer. Call him today 

he’s as near as your phone. Minneapoiis-HONEYWELL, 


21 Penn Street, Fall River. Massachusetts 
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Japan Hosts 7th 
U.S. Trade Mission 


Charles Schwarzler, vice presi- 
dent, marketing, Foxboro, was 
one of four representatives se- 
lected for the 7th U.S. Trade 
Mission held recently in Japan. 
Sponsored by the U.S. Commerce 
Dept., the Mission provided Jap- 
anese industry with information 
on the latest U.S. technological 
developments. 

Purpose of the meet was to 
assist Japan’s businessmen with 
problems involved in trading 
with their American counter- 
parts. The Mission visited nine 
business centers and various fac- 
tories, discussing computers, data 
processing and industrial con- 
trols. 

Other members of the USS. 
team included C. B. DeVlieg, De- 
Vlieg Machine Co.; A. F. Draper, 
Remington Rand Univac and C. 
J. Kelly, Getz Brothers & Co. 


Instrument Exports Boom 


U.S. exports of precision instru- 
ments hit new highs in ’60 with 
sales of $337 million, an increase 
of 22% over ’59, the previous 
peak year, says the U.S. Com- 
merce Department. The export 
gain, higher than the 15% in- 
crease in the industry’s domestic 
output, raised the foreign mar- 
ket percentage of total domestic 
output to 7.5, compared with last 
year’s 7.1. The overseas market 
achieved wider distribution than 
ever before with 134 countries 
represented! 

The 10 leading ’60 markets: 
Canada, Japan, W. Germany, 
United Kingdom, France, Mexi- 
co, Italy, the Netherlands, Aus- 
tralia and Argentina, accounted 
for 2/3 of total exports. 

The Canadian share of the US 
export market declined slightly, 
amounting to 27% of the total. 
W. Germany and the United 
Kingdom increased their pur- 
chases by more than 50%. Loss 
of the U.S. market in Cuba, in ad- 
dition to 35% drop in shipments 
to Venezuela, marked the Latin 


American trade picture. 

Sales showed wide increases in 
all categories, however. Exports 
of industrial and process controi 
instruments and equipment to- 
taled $181.4 million, compared 
with $148.6 million in ’59. Indus- 
trial process indicating, meas- 
uring and recording instruments, 
and size measuring machines and 
instruments, registered gains of 
more than 30% over previous 
peaks. 

Sales of scientific and lab in- 
struments/equipment increased 
21% to $155 million, which 
breaks down as follows: flight, 
navigational, meteorological, ge- 
ological and nuclear radiation 
devices amounted to $106 mil- 
lion, compared with $86 million 
in 59. Remaining exported in- 
struments were: optical: $15 mil- 
lion; laboratory: $25 million; en- 
gineering: $3 million, and watch 
and clock mechanisms: $7 mil- 
lion. 


U.S. Firms Abroad 


Kollsman Instrument Corp. has 
organized a research unit at its 
Munich plant for technological 
exchange with European scien- 
tists of aircraft projects in the 
drawing board stage. 

More than 4,000 high tempera- 
ture miniature servo amplifiers 
will be produced by Bulova 
Watch Co. for Holland’s new F- 
104 jet interceptors under a $571, 
200 order from N. V. Hollandse 
Signaalapparaten. 

The OY Control Corp., Helsin- 
ki, Finland, is incorporating two 
Tracerlab Beta Gages into paper- 
board manufacturing machinery 
for shipment to Russia. The U.S. 
program to extend peacetime 
uses of nuclear technology al- 
lows export of such non-strategic 
items to iron curtain countries. 

Amphenol-Borg’s new subsid- 
iary in Munich, Amphenol-Borg 
Electronics GmbH, will tool and 
market existing A-B electronic 
products, also design and sell 
other items unique to the Euro- 
pean Economic Community. 
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NEW, COMPACT 
LOW COST 
ES|PORTABLE 
POTENTIOMETERS [4 


If you check thermocouples, recorders 
or controllers in plant or lab and are 
tired of lugging around an oversize 
instrument just to get the precision 
you need, you’ll welcome one of L&N’s 
three new portable—really portable— 
potentiometers. All the essentials— 
galvanometer, battery, standard cell 
are compactly housed in a 7” x 6” x 
5” case... and weigh only 41% pounds. 
An 8694 Single-Range and an 8695 
Double-Range Potentiometer read 
directly in degrees in any of 15 tem- 
perature ranges. An 8696 Potentiom- 
eter reads directly in millivolts on two | Hill IAT 


ranges, 0 to 22 and 20 to 64...hasa TE M , ' . A T U R 7 Miki 


manual reference junction compensa- 


tion dial, and can be used as a source POTENTIOMETER 

of calibrated voltage for checking LEEDS & NORTHRUP CO. 

other potentiometer-type instruments. recat. NO “ane3..- 
Get the full story on these new com- 

pact instruments—and their compact iN 

price (starting at $200.00). Just phone 

your nearest L&N Office, or write for 

Data Sheet E-33(5) from Leeds & 

Northrup Company, 4929 Stenton 

Ave., Philadelphia 44, Pa. 
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“‘Maintenance?...we haven’ t 


touched these Level-Trols in months!’’ 
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Little more than a speck in the Gulf of Mexico, a 
separator platform must hold all the equipment 
necessary to serve a number of producing wells. 
There just isn’t room for extensive stock of replace- 
ments. It takes a launch at least 514 hours to make 
a 60-mile trip; a helicopter at least 45 minutes. 
Under these conditions controls have to stand up 
day after day and week after week. That’s why 
Fisher Level-Trols are chosen for offshore opera- 
tions as well as for liquid level control applications 
throughout the world. 








FISHER LEVEL-TROLS 


for accurate, trouble-free liquid level control 
on a wide range of applications .... 


THREE BASIC CONTROLLERS 


THE POPULAR TYPE 2500 PROPORTIONAL CONTROLLER 
— This compact and economical liquid level con- 
troller provides a proportional band adjustment 
up to 100%. It is pneumatically operated and 
level position is manually adjustable for quick, 
simple selection of set point. The 2500 is suit- 
able for 3 to 15 psi or 6 to 30 psi output ranges. 
Controller action easily reversed in the field. 
Available in all styles of mountings and housings 
and in displacer lengths 14” through 120”. 








aby 


TYPE 2502 PROPORTIONAL RESET CONTROLLER— 
This Level-Trol includes, in the same size 
case, all the features of the Type 2500, plus 
reset action. It, therefore, brings the set point 
back, automatically to its original position and 
assures absolutely stable control. Proportional 
band adjustable to 200% and reset rate is 
adjustable from .005 to 1 minute per repeat. 
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TYPE 2300 ELECTRONIC CONTROLLER — Explosion- 
proof design for hazardous locations. External 
adjustments for proportional band (10 to 100%) 
and liquid level set point. Mounts on standard 
Level-Trol housings. Available for output DC 
signals 1 to 5 ma, 4 to 20 ma or 10 to 50 ma. 
Has plug-in converter with printed circuit. For 
more information on Fisher Level-Trols write to: 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa Woodstock, Ontario Rochester, England 
BUTTERFLY VALVE DIVISION: CONTINENTAL EQUIP. CO., CORAOPOLIS, PA 





lf it flows through pipe anywhere in the world 
...chances are it's controlled by 
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DEKORON TYPE “AT” MULTICOUPLE EXTENSION WIRE WITH 
MAGNETIC SHIELD keeps your process up to par years longer. 
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attack for lowest maintenance. Always specify Dekoron 
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NO CONDUIT REQUIRED 


Flexible Stee/ Armor 
MAGNETIC-ELECTROSTATIC SHIELD 


Aluminized Mylar® Tape 


Viny/ Outer Sheath 
DIRECT-BURIAL APPROVED 


Modified Square Lock Armor 
MECHANICAL PROTECTION 


Twisted Pairs 
CANCEL OUT NOISE 


Number-Coded Pairs 
INSTALL FASTER 





Dekoron New Metl-Cor combines exclusive par- Dekoron Protecto-Pac (Type FB shown), an all- 
allel tubes of copper or aluminum with polyethy- plastic harness with high resistance to weld splash 
lene protective sheath. Lack of “corkscrew sparks, flash fires, etc. Dekoron Poly-Cor (not 
effect’’ speeds installation. Dekoron also offers shown) has number-coded polyethylene tubes, 
a full line of metal-armored tubing harnesses. Mylar® vapor barrier, flexible vinyl outer sheath. 





er, quolity © research ® service 
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To the Engineer 
looking for a fast circuit seesaw 


If you’re in need of something better than a 
flip-flop that only partially transfers a circuit 
—something with a transit time of less than 
a millisecond—then you'll be delighted with 
AE’s Series PTW Polar Relay. This mag- 
netically biased relay will transfer a circuit 
with the beautiful regularity of an observa- 
tory clock, and trigger on only a few mils 
from your available energy source. 


Substantially smaller than other polar relays. 
the PTW’s unique design virtually guaran- 
tees the high-speed switching of a single cir- 
cuit billions of times without readjustment! 
Its service records to date in telegraph and 


teleprinter circuits and differential controls 
suggest that its life is practically limitless. 
Terminals to meet your specs. 

Our circuit engineers will be happy to work 
with you in adapting the PTW to your 


designs. Or possibly you'd like to leave the 


switching to us—in which case we can take on 
the complete packaging and more than likely 
shave your costs. 

For full information on the PTW, ask for 
Circular 1821-E 
control problems, write the Director, Control 
Equipment Sales, Automatic Electric, North- 
lake, Illinois. 


AUTOMATIC ELECTRIC 


Subsidiary of 


GENERAL TELEPHONE & ELECTRONICS 
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M-LINE CONTROLLER ... heart of the 
M-Line Control system 


Not “just another” electronic miniature line... 
but the most advanced design for process control 


Evaluate it yourself, against your control require- 
ments. You’ll quickly find that M-Line is the one minia- 
ture electronic control that’s significantly different. 
Based not only on L&N’s direct experience in design- 
ing and building more than 70,000 electronic con- 
trollers, but incorporating as well many of the ideas 
suggested by instrument specialists in the process 
industries, this advanced instrumentation offers you a 
unique combination of advantages: 
WIDEST SCOPE OF COMPATIBILITY IN OPERATION 
Can be used with virtually any commercially available 
primary element transmitter which produces a d-c 
current or voltage signal; can be integrated with data- 
handling or computing equipment; 
SIMPLEST FUNCTIONAL DESIGN . . . Operation is un- 
complicated, quickly understood by operators; 
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UNMATCHED INTERCHANGEABILITY OF COMPONENTS 
M-Line display and/or control units of varying 
sophistication can be readily substituted (simply 
plugged into the basic stations) even after installation 
and start-up; 

OUTSTANDING FLEXIBILITY IN OPERATION AND IN APPLI- 
CATION. . . By-pass of signal to “end-operator”’ per- 
mits process operation even when various control sys- 
tem components are removed. Additionally, standard 
M-Line components form building-blocks for control 
systems of varying complexity. 

Check the features listed... just a few of the engi- 
neering details that make M-Line an exceptionally 
sound and economical investment. Your local L&N rep- 
resentative has the full story ... or for more detailed 
information write to Leeds & Northrup Co., 4929 
Stenton Ave., Philadelphia 44. 





i LEEDS & NORTHRUP CO 
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M-LINE CONTROL STATION 


Unitized construction—only 6” x 6” front-of-panel 
space required for complete one- or two-pen 
recorder and controller, including set-point unit, 
auto-manual unit, and control unit. 

Simple auto-manual circuit design guarantees 
“bumpless” transfer from manual to auto, whether 
“on”’ or “‘off’’ control point—no balancing required. 
Easy to read—set-point index and measuring 
index use same calibrated scale. 

Controller transistorized, with high-impedance 
Nuvistor input stage—circuitry proved by years 
of industrial experience. Deviation from set-point 
will produce rate action, but due to circuit design, 
no rate upset is introduced when changing the 
set-point itself. 

Control function adjustments in rear, to prevent 
tampering by unauthorized personnel. 

Forward- or reverse-acting control achieved by 
switches, protected by foolproof locking plates; 
auto-manual station operation always the same, 
regardless of direction of control. 

Available with 2- or 3-mode controllers. Propor- 
tional Band: 0-300%, continuous. Reset: Adjust- 
able from 0.2 to 1000 repeats per minute for 2-mode 
controllers, 18 well-spaced steps; 0-100 repeats 
per minute for 3-mode controllers, 18 well-spaced 
steps. Rate: 0-8 minutes, continuous. 








M-LINE Tc/ EMF TRANSMITTER 
Measures any 0-5 to 0-60 mv d-c signal span 
from —60 to +60 mv. 

Transistorized circuits; Zener-diode reference. 
All TC/EMF amplifiers interchangeable, regard- 
less of application. 

Range, reference junction compensation, and 
zero suppression resistors mounted on easily- 
changed card on terminal board. 

Noise-free output signal with standard ranges 
of 1-5 ma or 0-4 ma into 500 to 2500-ohm load. 
Input and output completely isolated—avoids 
grounding problems. 





M-LINE INDICATORS 


Available as one- or two-point indicators. 
Clear, 3” scale-length with continuous 
indication. 

Easy to install and service; completely inter- 
changeable with recorder—same case, same 
plug-in attachments. 
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SPEEDOMAX M RECORDERS 
Available as one- or two-pen recorder with 
amplifiers completely encased. 

4” vertically-driven chart with continuous line 

record. 

Potentiometric measurements of 4 v d-c (0-4 

ma or 1-5 ma) using high-torque servo mecha- 

nism with optional retransmitting slidewires 

and high and low alarm contacts. 

Recorder completely independent of the control 

circuit. 

Recorder amplifier circuitry on printed cards 

for simplicity. 

Sturdy 6” x 6” x 23” case and rugged mounting 
withstands rough handling and supports 

unusual loads. 


Available with mercury-bottle disconnects for 
use in Class 1, Group D, Division 2, and many 
other safety features 


M-LINE ELECTRO-PNEUMATIC 
CONVERTER 

Mounts in any position, in any location. 
Resistant to vibration 
Weather-proof 
Maximum safety: uses minute energizing 
current, provides continuous air-purge of 
fumes. 
Pressure output can be locked-up, in event of 
power failure. 
Can be used with any controller having a1 to 5 
ma d-c current output. 
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Stories with happy endings 
to moisture 


T ype BZ—Dual-adsorber, pressure 
reactivated unit. Fully automatic 
Designed for drying compressed 
air for instrument line service and 
for many other applications 


Budget Lectrodryer—Ideal for any 
installation requiring small quan 
tities of dry air. 


These engineering reports on problems 
solved by Lectrodryers may contain the 
answer to your troubles with unwanted 
moisture. The plot’s the same in each— 
with moisture serving as the villain in clog- 
ging instrument air lines, interfering with 
packaging of drugs, speeding up corrosion, 
or committing other costly crimes. 

Lectrodryers solved these problems. Air, 
dried to a very low dewpoint now keeps 
operations on the straight and narrow 
path, or protects equipment and stocks. 
Each case history cites difficulties encoun- 
tered, names conditions and describes the 
equipment that solved it. 

For copies of these reports, or for other 
drying help, write Pittsburgh Lectrodryer 
Division, McGraw-Edison Company, 356 
32nd Street, Pittsburgh 30, Pennsylvania. 
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COMPANIES 


ON THE MOVE 
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Mergers & Acquisitions 


Brooks Instrument Co. has ac- 
quired George K. Porter, Inc. 
. . » Lux Clock exchanged their 
assets for shares of Robertshaw- 
Fulton Controls common stock 
... Waugh Engineering will be- 
come a division of Foxboro. . 
Cramer Controls is now an oper- 
ating division of Giannini Con- 
trols ... Fairchild Camera & In- 
strument Corp., having acquired 
Circle Weld Mfg., also plans the 
same for Curtis Labs . . . Deeco 
Instruments has been acquired 
by Airpax ... New York Air 
Brake Co. is negotiating to pur- 
chase the assets and business of 
B-I-F Industries. 


New Companies 


Electronic digital recording in- 
struments and image transmis- 
sion systems for the petroleum 
industry will be the specialty of 
Colorado Instruments . . . Cam- 
bridge-based Macalaster Bicknell 
Corp. will manufacture and dis- 
tribute scientific instruments, 
and glassware, lab supplies and 
teaching aids .. . Imm Industries, 
Van Nuys, Calif., will concen- 
trate on electronic controls in 
the military, industrial and com- 
mercial areas. 


Expansion 


Aimed at doubling current pro- 
duction by 1962, Hillyer Corp., 
makers of numerically controlled 
machine tools and numerical con- 
trol systems, has purchased a 
new fully-equipped plant in 
Mountainside, NJ... . an Air 
Traffic Control Department has 
been established in Tarrytown, 
N.Y. by General Precision . . 
Industrial Timer’s new facility, 
to be occupied in late 1961, is 
near Parsippany, NJ... . New 
Hampshire Ball Bearings has 
broken ground in Laconia, N.H. 
for an 18,000 sq ft plant. Prod- 
ucts will be commercial grade 
miniature and instrument ball 
bearings for applications in data 
processing equipment, comput- 
ers, synchros, servomotors and 
gear heads. 





designed for 
decades of reliability 


PANASTAT™ 
125VDC Sex ANNUNCIATORS BY PANAT ARM’ 


iy Sg 


Ee, 


aOR: ~_ 


. The industry's most complete line of solid state 
annunciators: Miniaturized, compact 


. Exclusive 125VDC operation without bulky interposing 
power supply. Operates directly from available power 
station battery. For 120V 60 cycle operation, simple 
compact rectifier filter converts to required dc power. 


. Capable of far higher performance than demanded 
because of highly derated components 


. Wiring errors eliminated by exclusive printed circuit 
Your epoxy glass boards with gold contacts (MIL-P-18177). 


. Readily obtainable .. . highly visible... standard 6S6 
double contact bayonet 3-watt lamps. 


6 Major Benefits . Exclusive safety factor. Low energy control circuits 


feeding thru signal contact provide intrinsic safety. Thus 
the possibility of ignition in hazardous locations is 
minimized 


Panastat annunciators by Panalarm offer a new high in performance and a new low in maintenance. This is 


because there are no moving parts and because components are highly derated 


Your Panalarm Sales Engineer will be pleased to discuss Panastat Solid State Annunciators with you in complete 
detail. Call him today. Sales and engineering offices throughout the world. 


ANNUNCIATORS - CONTROL PANELS - DATA SYSTEMS 
A division of ISI Incorporated 


7401 North Hamlin Avenue, Skokie, Illinors - Phone ORchard §-2500 


CIRCLE NO. 20 ON PAGE 96 luly 1961. Vol. 8. No. 7 27 





DANGER! 


Just seconds ago a bearing tempera- 
ture went out-of-limits ... the Hagan 
AIM (Alarm Indicating Monitor) 
has energized the alarm light and 
sounded a warning horn... and, just 
seconds after the upset, the operator 
is ready to take corrective action. 
Designed to protect valuable plant 
equipment, the Hagan AIM makes 
it possible for one man to monitor 
pressures, temperatures, flows, lev- 


els, closures from several critical 
areas at the same time. AIM can be 
set for either high or low alarm 
points, or both. 

Combining all alarm functions in 
one instrument, the AIM will moni- 
tor any input which can be repre- 
sented by DC voltages as low as 10 
millivolts full scale, with an accu- 
racy of + 0.1% full scale. Providing 
maximum information on minimum 


D 


HAGAN DIVISIONS: CALGON CO. 
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panel space, the readout and alarm 
panel for 200 alarm points will fit 
into a 19” « 4714,” panel area. 

For more information about the 
low-cost Hagan AIM, write or phone 
the address below. 


HAGAN 


CHEMICALS & CONTROLS, INC. 
HAGAN CENTER, PITTSBURGH 30, PA. 


HAIL LABORATORIES + BRUNER CORP. 





Said Johann Kepler: “The planets move in elliptical orbits about the sun, and the square of their 
periods of revolution are proportional to the cube of their mean distances from the sun.” 


With interplanetary voyages fast becoming a reality, complete information regarding the velocity requirements for travel 
between planets is of vital importance. With these data available, it is possible to analyze propulsion requirements, plan 
ultimate system configurations, and conduct feasibility studies for any particular mission. 

Lockheed Missiles and Space Division scientists have actually evolved a rapid-calculation method, utilizing a high-speed 
computer. This has produced literally thousands of orbits, velocity requirements, and elapsed time, for design studies of 
trips to and from both Mars and Venus—every tenth day from now until January, 1970. 

More simple to analyze are many factors which make Lockheed Missiles and Space Division a wonderful place to live 
and work. Located in Sunnyvale and Palo Alto, California, on the beautiful San Francisco Peninsula, Lockheed is Systems 
Manager for such programs as the DISCOVERER and MIDAS satellites and the POLARIS FBM. These, together with research 
and development projects in all disciplines, make possible a wide diversity of positions for creative engineers and scientists 
in their chosen fields. 

Why not investigate future possibilities at Lockheed? Write Research and Development Staff, Dept. M-14A, 962 West 
El Camino Real, Sunnyvale, Calif. U.S. citizenship or existing Department of Defense industrial security clearance required. 


All qualified applicants will receive consideration for employment without regard to race, creed, color or nationa/ origin. 


/ 
Lockheed ; MISSILES AND SPACE DIVISION 


Systems Manager for the Navy POLARIS FBM and the Air Force AGENA Satellite in the DISCOVERER and MIDAS Programs 


SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ. SANTA MARIA, CALIFORNIA® CAPE CANAVERAL, FLORIDA®* HAWAII 
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MERCURY ACTUATED RECORDERS 


Into this modern Mercury Actuated 
Recorder has gone all the skill of 
Palmer Master Craftsmen 


Readings are clearer, smoother and more 
precise than ever thought possible. In fact 
readings are so amazingly improved that 
maintenance is never needed under nor- 
mal uses 

Recording Thermometers feature twelve 
inch die-cast aluminum case with black 
wrinkle or white satin finish. Single or 
multiple pen construction. Electric or 
spring wound clock, 24 hour or 7 Day 
Revolution. Flexible Armor and bulb of 
stainless steel. Ranges: — 40 to 1000°F. 
or Equivalent in °C. 


Send for Bulletin No. 45 
Consult your Classified Directory 


PALMER THERMOMETERS, INC. 
Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometers 


Cincinnati 12, Ohio 
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ISA, AIEE, IRE Team Up For Joint 


Nuclear Instrumentation Symposium 


The latest advances in nuclear 
instrumentation will be aired 
when scientists and engineers 
meet in Raleigh, North Carolina 
this September. That’s when 
ISA, AIEE and IRE hold their 
Joint Nuclear Instrumentation 
Symposium, September 6-8 on 
campus at North Carolina State 
College. 

The technical program, divided 
into six segments, will survey 
the state of the art, ranging from 
new devices and design to space, 
plasma research, and process and 
monitoring instrumentation. 

Conference speakers represent 
the top research organizations 
and industries in the nuclear 
instrumentation field. These in- 
clude Oak Ridge National Labo- 
ratory, Goddard Space Center, 
Brookhaven, AEC, Los Alamos, 
University of California Radia- 
tion Lab, L & N, DuPont, Prince- 


ton, G.E., Universities of lowa, 
Minnesota and Chicago, Phillips 
Petroleum, Stromberg - Carlson, 
Ramo-Wooldridge and Bendix. 

In addition to papers by Amer- 
ican researchers, the symposium 
also will feature a paper covering 
British work. 

The steering committee is be- 
ing chaired by ISAman, C. S. 
Lisser, Oak Ridge National Lab 
J. A. Dever, Minneapolis-Honey- 
well Regulator Co., is program 
chairman. Committee members 
include Professor H. A. Lamonds, 
North Carolina State College. 
publicity chairman; H. S. Mc- 
Creary, Westinghouse Electric, 
and C. W. Little, Jr., Allis Chal- 
mers. 

For further information, con- 
tact C. S. Lisser, c/o Oak Ridge 
National Laboratory, P.O. Box X, 
Oak Ridge, Tennessee. 


Boston Hosts Industrial Electronics Symposium 


An industrial electronics sym- 
posium, sponsored by ISA, IRE 
and AIEE, will be held Septem- 
ber 20-21 in the Bradford Hotel, 
Boston, Mass. 

Highlight of the meeting will 
be a panel session featuring elec- 
tronic experts in various phases 
of industrial electronics who will 
answer industrial user’s ques- 
tions. 

Three additional technical ses- 
sions are planned on Measuring 
Techniques for Industry, Digital 
and Analog Techniques in Indus- 
try, and new Power Conversion 
Techniques. 

The luncheon speaker will be 
C. Metcalfe, chairman, Electronic 
Forum for Industry, London 


England, a British organization 
formed in 1959 to foster closer 
liaison between manufacturers 
and users of electronic equip- 
ment. 

General symposium chairman 
is G.E.’s W. M. Trenholme. R. K. 
Jurgen, Sutton Publishing Co., 
is program chairman. In charge 
of publicity is H. O. Painter, Jr., 
General Electric. D. J. LaCerda 
is arrangements chairman and 
D. Z. Breck, Lynn Electric Co., 
finance chairman. 

For further information con- 
tact W. M. Trenholme, 960 Main 
Street, Lynnfield, Massachusetts. 
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. . “through research 


by Borber-Colman 


IDENTICALLY 


REPRODUCES 
PROGRAMS EERE 
WITH THE FAMED / 
"ELECTRONIC LINK” am 


2 soak, and a cooling period. 
The Series 2000 Cam-Operated Program Controller raises new 
standards in quality control. The metalworking, ceramic, and 
glass industries can now process batch after batch and get pre- 
cise reproduction of time and temperature cycles. Wheelco’s 
“Electronic Link” transmits cam contour to an electronic null- 
balance controller. Cams are easily and accurately cut in the 
field! Write for Bulletin F-10191 or call Barber-Colman. 





BARBER-COLMAN COMPANY 


Wheelco Industrial Instruments Division 


Dept. S, 1542 Rock Street, Rockford, Illinois, U.S.A 
BARBER-COLMAN of CANADA, Ltd., Dept. S, Toronto & Montreal * Export Agent: Ad. Auriema, Inc., N.Y. 
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Scanning/Coming Events, 
from Page 30 


FETS Compr essor _ SPIE Symposium 
Two-Stage and Exhibit Set 


for pressures to 20,000 P.S.I. The 6th Annual Technical 
Symposium and Exhibit of 
Equipment, sponsored by the 
Society of Photographic Instru- 
mentation Engineers, will be 
held at the Los Angeles Ambas- 
sador Hotel, August 7-11. 

For the fifth straight year, the 
symposium is being co-sponsored 
by the Air Force. Four classified 
and 28 unclassified sessions are 
scheduled to provide qualified 
persons in the American defense 
industry an opportunity to ex- 
change technical and scientific 
knowledge. As a result, a record- 
breaking 2,000 delegates are ex- 
pected to register, according to 
general chairman, B. S. Benson, 
president, Benson-Lehner Corp. 

While increasing emphasis will 
be placed on industrial applica- 
tions of photographic instrumen- 
tation, the program will stress 
research, development, engineer- 
ing and applications required for 
space age photographic instru- 
mentation. Subjects to be prom- 


Input Power— Requires only 100 P.S.1. source 
of Air, Gas, Steam Hy- 
tlie inently spotlighted include re- 


draulic power. ; ; 
connaissance and _ surveillance, 


optical auto- and cross-correla- 
tion; missile-borne instrumenta- 
tion; tracking of high-speed mis- 
siles, underwater photographic 
instrumentation and the role of 
engineering management. 
Light Weight— High Tensile Cast Aluminum Further program information 

Frame can be obtained from J. Clemen- 

te, co P.O. Box 288, Redondo 

Complete Unit— Base Mounted, ready for con- | Beach. California. 

nection to Pneumatic or Hy- 

draulic power source 


Ideal for— Laboratory, Pilot Plant or Circu- 
lating Compressor service 


Diaphragm Type—Compression without contami- 
nation of gases. 


Compact Design—Base 15’’x46” and the total unit 
requires only 24” Vertical 
Clearance “New Look” Continues 


For unusual applications or for specific information concerning any for 1961 WESCON 


high pressure equipment, contact our engineering department. The Cow Palace and auxiliary 
buildings in San Francisco will 
“SENS Tas Cyrues Tener house one of the largest exhibi- 
tions of electronic products ever 
Wn ( FOR LATEST CATALOG WRITE: | presented when the trade show 
a oe pee and associated technical conven- 
: tion of WESCON are held Aug- 
Manufacturing Company, Inc. = °O".0'. 6 
BAXTER SPRINGS. KANSAS ae 
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CAPACI 


- YOU GET WIT 


HAMMEL-DAH 
SPLIT-BODY — 
CONTROL VALVES _ 


~ ‘TABULATED Cv’s PROVE: Average of -| Hammel-Dahl 


on ' : oo Valve | Competitive “Y” Style Cv's* 
Hammel-Dahl ”S” Style Split-Bodies have signifi- Size | Split-Body Valve y 


cantly higher capacities than similar valves Cv's ’ * Throttling | On-Off 


now available... 
ha 12 18 20 


Where other va/ves don't quite measure up, get 
the capacity you need without a size increase! 1" 26 50 60 


aa aa 
Hammel-Dahli ”Y” Style Split-Bodies feature a 2 45 100 105 2 
completely unimpeded flow pattern and set new _ 107 135 225 244 _— 
standards for control valve Cv’s... rv - 
With valves able to handle so much more flow, 7 4 182 240 Si me = 
you can scale down your entire piping installation! ee procedure — Fluid Controls Institute Recom- 


















































Such savings deserve Manufacturers of Contro/ Valves and Allied Equipment 
investigation. Write for ; HAMMEL- DAHL DIVISION 


latest Split-Bod 
bulletin SBT. GENERAL CONTROLS Co. 


WARWICK INDUSTRIAL PARK. WARWICK. RHODE ISLAND STUART 62 


GEN 1-18 
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“a 1% full scale range 
oxygen analyzer?” 


“Yep... unaffected hy hydrocarbons 
and explosion proof, too.” 


This is the plug-in receiver-amplifier section of the Hays Low Range 
Oxygen Analyzer. 0-1 to 0-3°%, standard range with 0-10% coarse 
setting available for process startups. Just one of the wide line of 


Hays gas analyzers mentioned in .. . 
Cata/og C600 
CORPORATION + MICHIGAN CITY, INDIANA 
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Scanning/Coming Events, 
from Page 32 


Sponsored by IRE and the 
Western Electronic Manufactur- 
ers Association, the 1961 Western 
Electronic Show and Convention 
will continue the “new look” ap- 
proach initiated at the 1959 
WESCON. 


Technical sessions will include 
invited discussion of all formal 
papers by internationally known 
experts as well as floor discus- 
sion, thereby enhancing interest 
considerably over presentation 
of papers alone. The program 
committee, under the chairman- 
ship of E. W. Herold, Varian As- 
sociates, promises to exploit new 
media for exceptional invited pa- 
pers and expects the program’s 
content to be the best in history. 


A special radio-astronomy ses- 
sion will be held jointly with the 
International Astronomical Un- 
ion, whose worldwide members 
will be meeting simultaneously 
at Berkeley. Among the program 
departures will be special atten- 
tion to the generation, detection 
and application of coherent in- 
frared and optical electromag- 
netic radiation, using the latest 
quantum-electronic techniques. 
Still other sessions will cover 
other new advances in the elec- 
tronic art. 


A sampling of research and 
production activities in the San 
Francisco Bay area will be fea- 
tured in the field trips program. 
These include Litton Industries’ 
Electron Tube Division at San 
Carlos, the University of Califor- 
nia’s Lawrence Radiation Lab at 
Livermore, Stanford University’s 
Microwave Lab, the joint Radio 
Field Site of Stanford University 
and Stanford Research Institute, 
the Hewlett-Packard Company 
and MELABS. 


Chairman of the WESCON 
board is A. J. Morris, Radiation 
at Stanford. O. H. Brown, Eitel- 
McCullough, is executive com- 
mittee chairman. Convention di- 
rector is Dr. J. V. N. Granger, 
Granger Associates, and show di- 
rector is C. K. Townsend, Jen- 
nings Radio Manufacturing. 

For further information, con- 
tact Don Larson, c/o WESCON, 
701 Welch Rd., Palo Alto, Calif. 





100 MILLION OPERATIONS! 





new ASCO solenoid has virtually unlimited life... 
outstanding economy 


In this case “unlimited life’ is a simple statement of fact. 
ASCO’s new solenoid is manufactured to such precise tolerances 
(+0.0005”) that wear is virtually non-existent. In ordinary 
solenoids, the plunger rides loosely in the sleeve—inviting wear. 
But in ASCO’s long-life solenoid, the plunger is guided by a 
machine tool bearing that assures accurate stroking and reduces 
friction to an absolute minimum. 

Because this solenoid was engineered with quality as the 
prime consideration, its initial cost is higher. However, it is solenoid, 
in fact the most economical solenoid you can buy because, once continuous 
installed, it can practically be forgotten. This solenoid will still : oe 
be functioning 100 million operations later—long after standard on vertical 
types have been replaced—and replaced—and replaced. For addi- operation 
tional information, contact your ASCO engineer or write for against gravity. 


Catalog 57-S5. 


DC pull type 


PULL IN POUNDS 


ls % 2 
STROKE IN INCHES 


ASCO Electromagnetic Control 


Automatic Switch Co. 52H HANOVER ROAD, FLORHAM PARK, NEW JERSEY, FRONTIER 7-4600 
AUTOMATIC TRANSFER SWITCHES *« SOLENOID VALVES « ELECTROMAGNETIC CONTROL 
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600" seconds 
switching of 
fH VOLT SIGNALS 


JAMES. 


\ Micrne-Scan"’ 


RELAY 

SPDT 

DPDT 
SPDT 


A high speed low level relay for switch- 
ing and sampling in computer, multi- 
plexing, integrating and instrument 
applications. 


® LIFE—1 billion operations 


@ SPEED—600 u sec. maximum pull in 
and drop out 


LOW NOISE—2 uv in 100K ohms 
LOW THERMALS—Less than 1 uv 
POSITIONING—Non-critical 


VIBRATION AND SHOCK RE- 
SISTANT 


® MODELS FOR ALL SWITCHING 
SPEEDS AND CIRCUITS 


aug 


BREAK BEFORE NORMAL MAKE 
MAKE 


CONTACT 
ARRANGEMENT 








A PACKAGE FOR EVERY INDUSTRIAL 
OR MILITARY 


APPLICATION 
Om) 


The dependable technique for instrument 
switching. A complete technical bulletin on 
request. JAMES solicits your engineering 
inquiries on the application of MICRO-SCAN 
in your system. 


3 i ome ce), ties mal, tom 
4050 N: Rockwell, Chicago 18, Illinois 
co 7-6333 
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International Support for ISA's 


Measurement 
Standards Program 


As its part in closing the “instru- 
ments gap” that threatens a slow-down 
in America’s race for space, the ISA 
Journal devoted its entire February 
issue to the subject of Measurement 
Standards. Those 40 fact-packed pages 
were aimed at our urgent national 
problem in measurement science— 
the need for more accurate measure- 
ments created by the recent rapid ad- 
vances in US industrial and militar) 
technology. 


To gather information to guide, and 
to rally assistance to carry out, an ef- 
fective program in our new Measure- 
ments Standards Division, our Febru- 
ary issue presented the postcard ques- 
tionnaire illustrated on page 38. 


Response to this questionnaire has 
been gratifying. Cards bearing offers 
to undertake committee work, and 
agreeing to author technical papers for 
ISA conferences, have come in literally 
from the four corners of our continent 
—Patrick Air Force Base, Florida; St 
John, New Brunswick; Point Mugu, 
California; and Vancouver, British Co- 
lumbia. Several international replies 
were received, too, from distant lands 
like Italy and Israel. 


Why A Survey? 


Probably the biggest need of anyone 
just starting a measurements-standards 
activity is for information. Here is an 
ideal point for ISA to help. But, before 
our new Measurement Standards Di- 
vision could prepare such information, 
it needed much more data and much 
more accurate data:—Who uses meas- 
urement standards? How, where, and 
exactly what for? The ISAJ card- 
questionnaire survey was made to get 


quickly a first-look rough answer to 


these questions. 


THE BREAKDOWN 
Interest Areas 

The 114 cards received up to May 
15th show that interest in measure- 
ment standards ranges through broad 
areas. 

Question A read: “I am interested in 
the following areas of measurement 
standards.” Replies break down as fol- 
lows; percentages show what portion 
of respondents were interested in a 
given area. 

1. electrical 94—84% 
. electronic 86—77% 
3. heat 70—63% 
. light 36—32% 
. mechanical 51—46% 
. nuclear 24—22% 
. Optical 39 —35% 
. pneumatic 12—38% 
. hydraulic 39—43% 
. chemical 15—14°% 
11. dimensional 10—36% 
12. sound 28—25% 


13. statistics 28—25 % 


14, 
15. 
16. 
ve 
18. 


training 
terminology 


bibliography 


facilities 


intersociety liaison 


5$7—51% 
45 —40°; 
23—21" 
51—46% 
28—25% 


19. other interests 9— 8% 


Willing to Help 

Question B was worded to discover 
just which measurement standards 
people were willing to help ISA close 
the “measurements gap.” 

Those offering to serve on an ISA 
committee numbered 51—46% of the 
respondents; while 32 said no. These 
51 men plus the 30 or so who volun- 

(Please Turn to Page 38) 





NEW BELLOWS FLOW TRANSMITTER 


gives you field indication plus convenience and precision 


You get all the economy and convenience of 
pneumatic transmission and all the efficiency 
of the bellows meter body plus field indication, 
when needed, in the new Honeywell Bellows 
Flow Transmitter. Use it in any application 
to transmit flow or liquid level measurements 
in open or closed tanks. 


This new meter has automatic ambient tem- 
perature compensation and two-way overload 
protection for 100% of span. Maintenance is 
greatly simplified by modular construction 
which lets you remove any major component 
by loosening two screws. All field adjustments 
are easily accessible, and a self-locking feature 
prevents upset after calibration adjustments 


are made. 


You can change ranges in the field simply by 
removing a single spring assembly and replac- 
ing it with an assembly of the desired range... 
adjust damping quickly and accurately, while 
the instrument is in operation . . . install the 
meter with either vertical or horizontal piping, 
so that it vents, drains and purges itself. The 
meter transmits with calibrated accuracy of 
+0.5% of full scale, and indicates within 
+1.0% of full scale. 


For complete details on the new Bellows Flow 
Transmitter, call your nearby Honeywell field 
New Bellows Transmitter is available engineer. Or write MINNEAPOLIS-HONEYWELL, 
with a concentric scale or as @ non- Wayne and Windrim Avenues, Philadelphia 


indicator. It has 16 ranges—from 0-10 , : 
inches of water to 0-400 inches of water. 44, Pa.—In (¢ anada, Honeywell ( ontrols, Ltd., 
Toronto 17, Ontario. 


Honeywell 
Fit ww Couteel 


SINCE 1665 
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QuiK-Konnect 
PLUGS AND JACKS 





New Honeywell QuiK-Konnect Plug and 
Jack Assemblies provide fast, fool- 
proof connection of thermocouples to 
extension wire, and thermocouple ex- 
tension wire to instruments. Inserts of 
different diameter positive and negative 
poles insure correct polarity every time. 
Inserts are easily removed for field 
calibration change or replacement, and 
can be furnished in different metals to 
match thermocouple alloy. Honeywell 
Quik-Konnect Accessories include iden- 
tos, cable clamps, and tube adapters. 


Get complete details from your nearby 
Honeywell field engineer, or write today 
for Specification Sheet FS 005-3. 
Minneapolis-Honeywell, Wayne and 
Windrim Avenues, Philadelphia 44, Pa. 
In Canada, Honeywell Controls, Ltd., 
Toronto 17, Ontario. 


Honeywell 
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Scanning/Measurement Standards, jrom Page 36 


teered for ISA committee duty at last 
September's Measurement Standards 
Workshop in New York, provide the 
fine body of qualified people needed 
to tackle this big, wide-ranging prob- 
lem. And 25 men (22%) promised to 
prepare technical papers to pass along 
their special experience and findings 
to fucure ISA conference sessions. 

Fifty-two postcards (47°) came 
back from ISA members — 55 from 
non-members, with 4 not checked 
either way. 

On point D, “Number of years in 
measurement standards work:” the 99 
replies varied from one year to 39 
years! But the average was a respect- 
able 8.1 years of experience. So again, 
these data represent the background 
and opinion of mature, qualified work- 
ers in the measurement standards field 


What Equipment? 


Just what kinds of measurement 
standards are being used and how 
many, was brought out by item E on 
the questionnaire, “Data on my meas- 
urement standards lab is.” Seventy- 
seven laboratories averaged 79 certified 
standards each, with a range from one 
to 1000 pieces of standards apparatus 
per lab. That totals 6070 pieces of 
hardware! The four largest classes of 
equipment were, in order: 1. electrical 
standards, 2. electronic standards, 3. 
temperature standards, and 4. mechan- 
ical standards. 

Seventy-four laboratories reported 
on average 21 pieces of standards 
equipment which are certified annually 
by the National Bureau of Standards 


One lab owned only one such device; 
another lab had 120. The total of NBS 
calibrated devices is 1554. 

The chief function of 33 laboratories 
is quality control, while 81 named in 
plant calibration as their chief duty 
And 35 of those laboratories do calibra- 
tion work for agencies that are outside 
their own company. 

On question F, “We need additional 
calibration certification services”: 35 
laboratories indicated that they did 
have such a need, and 36 indicated no 
such need—just about 50/50 


A Job Just Begun 


While these results from the ISA] 
February postcard survey are being 
distributed directly to the 111 men 
who replied, your editors believe it 
important that the fwil 21,000 reader- 
ship of the ISA Journal be kept alert 
to all ISA moves in this area so vital 
ro American instrumentation. For 
measurement standards is one subject 
of equal interest to both instrument 
maker and instrument user. It cuts 
across every instrument field from 
missiles to medicine; it ranges from 
the most advanced theories of physical 
science to the most practical problems 
of shop and lab practice. 

As such, it becomes the personal 
duty of every instrumentman every- 
where to do his part in alerting his 
management and his associates to the 
seriousness of America’s “measurements 
gap,” and in contributing his bit 
toward its prompt and proper close. 

The job is just begun: your help is 
needed 
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ISA MEASUREMENT STANDARDS QUESTIONNAIRE 


A. | am interested in the following areas of measurement standards: 


20 No 


C. | am an ISA member Yes 24 No 25 


Number of certified standards. _27 
Show four largest groups using numbers in Question A 
i, ; _29 ——— : 
Number of standards certified by National Burcau of Standards each year 
Quality control 33 Calibration for plant 34 Calibration ouside plant 35 


F. We need additional calibration certification services. Yes 
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Here’s a really miniature stainless steel solenoid valve 





with all the features 


a 


os, 


hs, 


, 


ink 


VALVE SHOWN 
ACTUAL SIZE 








mal 


VITAL STATISTICS 


3-way normally closed 
1” x 2%e” 

%4” Inlet and Outlet 
045 

Ye” PTF (adapted for 
Ye” tubing) 


. cce ee 6 eee 
Over-all size. . . 
Orifice size... 
a Es 5s i 
Fluid connections . 


RE ic Ok Cin a! tact 
Maximum operating pressure 


5 oz. 
150 PSI 
Down to 5 microns 


of a larger valve 


Now designers of pneumatic and hy- 
draulic control systems and devices re- 
quiring high flow in smaller packages 
can specify miniature solenoid valves 
from shelf stock. 


These new B Series valves are so small 
and so new that 4%” NPT was too 
large, therefore !;,” PTF connections 
were selected. Fittings are included to 
make fluid connections with 4” tubing. 


Never before have there been valves 
like this—really miniature in over-all 
size, pipe size, and weight. 


B SERIES FEATURES 


No leakage—Soft, synthetic inserts 
provide bubbletight sealing. Seats have 
smooth rounded edges—no cutting of 
insert material. 


Mounting by means of two tapped mount- 
ing holes (8-32) in valve body. Can be 
mounted in any position. 


Voltage— Coils available in most AC and 
DC voltages. Heat rise meets U.L. stand- 
ard of 85°C maximum for continuous 
duty. Maximum power requirement— 


US 6") oi bg ac se 
7 watts. 


Electrical housings are available with 
single grommet or 4” NPT conduit which 
can be rotated 360°. 


Skinner Distributors are now stocking the first of these 
the three-way normally closed. Three-way 
normally open and directional control, two-way normally 
open and normally closed, and higher pressure models 
will be on the market soon. 


new valves 


Media—B Series valves may be used 
with all comrn.on media including many 
semi-corrosive fluids. 

For complete information contact a Skinner Distribu- 
tor listed in the Yellow Pages or write us at the address 
below. 


Corrosion-resistant—Stainless steel body 


and internal parts. 
ELZCTRIC 


SKINNER vaALves 


SKINNER ELECTRIC VALVE DIVISION 
SKINNER PRECISION INDUSTRIES, INC. *« NEW BRITAIN, CONNECTICUT, U.S.A. 


THE CREST OF QUALITY 


PRINTED IN USA 





Space Data 
For 
Peace 


CIRCLE NO. 31 ON PAGE 96 


EDITORIAL 





Instrumentation men are among the first to agree that new knowledge is urgently 
needed in almost every branch of science and technology. They are aware of the 
millions of dollars being spent each year for research and development by military 
an’ civilian government agencies in the new frontier of outer space. In fact, unless 
drastic circumstances dictate otherwise, the United States will spend nearly $50 billion 
for both civil and military programs within the next ten years. As we gain in the 
space race with Russia, attention is shifting from military and political aspects to the 
peaceful and scientific benefits. Certainly they are tremendous. Sooner or later, the 
outpouring of our space age research will affect each of us—the housewife, the farmer, 
the doctor, the industrial worker, the business executive, the engineer—every citizen. 


A very near benefit of our satellite program is new instant world-wide communica- 
tions. Certainly we need such, for our present communications capacities will soon 
be reached, and economic transoceanic television seems impossible without satellites. 
Echo I and Project Courier have demonstrated that both relays and reflectors can 
extend our communication fines. Experts say that a properly placed $40 million satellite 
can accommodate as much traffic as a $500 million cable. Important projects are 
scheduled, including a spacecraft capable of launching six satellites into orbit, a high 
altitude repeater satellite powered by solar cells, and a low altitude repeater satellite 
with an omnidirectional antenna for long distance television transmission. Thirty years 
from now a billion people will watch one program at one time. The American 
Telephone and Telegraph Co. has announced that it is prepared to invest $25 million 


of its own money on experiments for an earth-orbiting communications system. 


The successes with Toris I and II weather satellites prove the feasibility of using 
satellites for observing cloud cover, cloud types, atmospheric heat flow and solar heat 
radiation affecting climate and weather. Data taken by these satellites through television 
and other means have been useful not only for research but for almost immediate 
practical day-to-day weather forecasting. Even a small improvement in weather fore- 
casting could result in savings of millions of dollars to farmers, builders, transportation 
firms, utilities and many other groups. Two more Toris satellites are scheduled, followed 
by the Nimbus series in 1962, and the stationary Aeros 23,000 miles above the equator 


by 1964. 


Communications and weather are only two of the many practical benefits to come 
from space age research. Others include ceramics and plastics, biomedicine, food 
preparation, seawater conversion, miniaturized instruments, and countless others. We 
in the instrument profession have an obligation to contribute to a better public under- 
standing and participation in the educational, industrial and scientific opportunities 
available from U. S. space programs. We should agree that our hard earned tax dollars 
can and should provide more than national security. The public has considerably more 
right to the results of government sponsored research than we are sometimes led to 


believe. 


Chavtd fae 


Editor 
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There's a Better Way to Prevent Explosions 


Intrinsically-Safe 
Electronic Instrumentation 


by WILLIS F. HICKES* 
Assistant to the Chief Engineer 

The Foxboro Company 

Foxboro, Massachusetts 


We can moke electrical instru- 
ments completely safe for hazardous 
area use by the technique of "in- 
trinsic safety.’ Our National Elec- 
trical Code allows it, and the meth- 
od is widely used in Europe. Why, 
then, does the US lag in exploiting 
the economy and convenience of in- 
trinsically-safe instrumentation? 


IT TAKES three things to cause 
an explosion: 1. a combustible material, 
2. a properly proportioned mixture of 
this material with air, and 3. a spark 
or other source of ignition. 

A hazardous location is then, by 
definition, a place where combustible 
material mixed in explosive propor- 
tions with air is or could be present, 
thus satisfying two of the three re- 
quirements. 


We Have Used Only Two 


In the past, industry has used two 
methods for explosion prevention: 1. 
controlled explosions; that is, explo- 
sion-proof housings massive enough 
to contain an explosion;* 2. isolation 


*Member of ISA 


tSee “Keeping the Proof in Explosion- 
Proof,”” p. 60, ISAJ 6/61 
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of the potential source of ignition 
from the explosive mixture; that is, 
purging and oil immersion. 

But there is a third method of ex- 
plosion prevention — intrinsic safety 
—which, although especially suitable 
to electronic instruments, has been 
little understood and little used, at 
least in the US. And this method works 
by eliminating the third requisite for 
an explosion — the source of ignition. 

Thus the basic principle of intrinsic 
safety is very simple: the equipment is 
designed so that it cannot provide — 
even under abnormal conditions — 
enough electric power to cause igni- 
tion. 

Definitions of “Intrinsic Safety,” a 
term originating in England, are con- 
tained in British Standard 1258 (1958): 


"Intrinsically Safe Circuit. A circuit in 
which any electrical sparking that may 
occur in normal working under the 
conditions specified by the Certifying 
Authority, and with the prescribed 
components, is incapable of causing an 
ignition of the prescribed flammable 
gas or vapor. 


“Intrinsically Safe Apparatus. Appara- 
tus that is so constructed that when 
installed and operated under the con- 
ditions specified by the Certifying 
Authority, any electrical sparking that 
may occur in normal working, either in 
the apparatus or in the circuit associ- 
ated therewith, is incapable of causing 
an ignition of the prescribed flamma- 
ble gas or vapour. 


“Note. The term ‘in normal working’ is 
intended to cover sparking that may, 


in normal use, be produced by break- 
ing line current, or a_ short-circuit 
across the lines, in the circuit that is 
required to be intrinsically safe. It is 
also intended to cover sparking tnat 
may be produced under any condition 
of fault which, in the opinion of the 
Certifying Authority, might arise in 
practice.” 


We Could Have Used 
Intrinsic Safety 


Our own US National Electric Code 
in 1956 recognized the validity of the 
intrinsic safety principle in its Section 
5001: “Intrinsically Safe equipment 
and wiring is incapable of releasing 
sufficient electrical energy under 
normal or abnormal conditions to 
cause ignition of a specific hazardous 
atmospheric mixture. Abnormal con- 
ditions will include accidental dam- 
age to any part of the equipment or 
wiring, insulation or other failure of 
electrical components, application of 
over-voltage, adjustment and main- 
tenance operations, and other similar 
conditions;” and the code provides 
that “Equipment and wiring approved 
as intrinsically safe may be installed 
in any hazardous location for which it 
is approved, and the provisions of Ar- 
ticles 500 and 510 will not apply to 
such installations.” 

This recognition of intrinsically safe 
equipment in the National Electric 
Code was one of the results of the 
efforts of ISA Committee 8D-RP12 

With advanced electronic instru- 
ment systems available from many 
makers for several years, and the grow 
ing choice of electronic over pneu 





matic systems even for hazardous areas 
(See “The Swing to Electronic Con- 
trol,” p. 74, ISAJ 1/59), it is strange 
indeed that the intrinsic safety method 
of explosion prevention has not been 
more widely adopted. This is especially 
urue in view of the several marked 
advantages of the intrinsic safety meth- 
od over any other available explosion 
prevention technique. 


Advantages of Intrinsically 
Safe Instruments 
Intrinsically - safe 
three important advantages: 1. 
proof safety, 2. convenience, 3. econ- 


equipment _ has 
man- 


omy. 


1. The Human Factor. You can design 
and build equipment as safe as you 
please—but, if its safety depends on 
proper human performance, it may be 
made unsafe by human nature, the 
very human tendency toward laziness 
and carelessness (See box.) And the 
circumventing of safety devices is by 
no means a rare or hypothetical possi- 
bility—it is common practice. Anyone 
who has used a TV “cheater cord” is 
guilty. 

On the other hand, intrinsically safe 
equipment does not depend for its 
safety on fallible human nature: #f 4s 
safe even if incorrectly operated and 
carelessly maintained. 


Convenience. Intrinsically safe in- 
struments require more design skill 
and might require more expensive 
parts. But if properly conceived and 
built, their installation, operation and 
maintenance are easy and convenient. 
3. Economy. Finally, intrinsically safe 
instruments are cheaper to install. In- 
trinsically safe circuits are exempt from 
the provisions of National Electric 
Code Article 500 and fall instead under 
Article 725 as Class 2, power limited, 
remote control or signal circuits. The 
Code imposes no limit on wire size, 
insulation or method of installation for 
such circuits, relying for safety on the 
limitation of current. Thus, you can 
use No. 18 or 20 wire in any conveni 
ent manner—cable, raceway or open 
wiring—instead of No. 14 wire in 
rigid conduit. 


Power Levels: Higher 
Than You Think 

Intrinsically safe power levels are 
not as low as you would expect. Even 
circuits which can and do produce 
visible sparks might be quite safe! For 
example, British Standard 1538 (1949) 
Intrinsically Safe Transformer Primari- 
ly for Bell-Signalling Circuits states: 





And lazy too! That is why in- 
trinsic safety is the best way to 
prevent. electrical-instru- 
ment-caused industrial explosions 

Of course, all approved systems 
are safe if properly installed and 
maintained. Unfortunately, it’s hu- 
man nature to be careless and lazy 
after service work, it’s less trouble 
to put back only half the bolts in 
an explosion-proof housing, and it’s 
easy to forget to refill an oil-im- 
mersed switch. Then, some fool in 
a hurry always is willing to wire 
around a safety interlock or test an 
explosion-proofed switch with its 
cover off 





PEOPLE ARE NATURALLY CARELESS 


Such equipment can be safe— 
but only at the cost of constant 
vigilance, supervision and training 
Why? Because most built-in safety 
features also are a nuisance to the 
serviceman. So it’s easier for him 
to eliminate them than to maintain 
them 

On the other hand, intrinsically 
safe instruments have no heavy 
covers or troublesome interlocks 
If correctly designed, their instal- 
lation and service are simple and 
easy. A serviceman would have to 
go out of his way and deliberately 
try to make them unsafe—and he 
would have no incentive to do so 





‘This British Standard is intended, 
primarily, to meet the requirements of 
the coal mining industry. It prescribes 
a standard, single-phase, double-wound 
transformer for supplying current to 
an intrinsically-safe bell-signalling cir- 
cuit, for use where there may be a 
risk of igniting firedamp (methane 
gas) in the surrounding atmosphere 

“The output, or secondary, circuit is 
required to be intrinsically safe be 
cause, in British mining practice, bare 
line conductors are commonly used to 
connect the source of current to the 
bells, and signals are given by bridging 
the bare line wires. By this means, in 
normal use, sparking is produced on 
the bare line wires, as well as at any 
trembler contact of the bells. 

“For various reasons involving the 
intrinsic safety of the circuit, it has 
been necessary to limit the open-cir- 
cuit output voltage to 15 volts, rms 


ARC 


Figure 1. Ener- 
gy necessary in 
an are to ignite 
a_ stoichiometric 
methane-and-air 
mixture at vari- 
ous electrode 
distances. High 
voltage ares 
from capacitive 
circuits, using 
stationary  elec- 
trodes. (From 
Lewis & Von 
Elbe) 


LIBERATED IN 
— MILLIJOULES 


ENERGY 


value, and to require the inclusion of 
a noninductive resistor, of approxi- 
mately 9 ohms resistance, to restrict the 
output current, on short-circuit, to 1.6 
amperes, rms value.” 

Obviously 15 volts and 1.6 amperes 
can produce a healthy spark, but both 
laboratory tests and 20 years of prac- 
tical application confirm its safety in 


methane atmospheres. 


HOW ELECTRICITY 
CAUSES EXPLOSIONS 


Sparking and Critical 
Ignition Energy 


Although an electric spark in a com- 
bustible mixture always ignites some 
of the mixture, it does not always 
cause an explosion. For an explosion, 
there must be sufficient energy avail- 
able from the spark and from the first 
material burned to heat additional ma 


LINES OF CONSTANT 
PRESSURE ATMOS 


DISTANCE BETWEEN ELECTRODES 


te) ®) 50 100 


oe ae eee Pee 
KILOVOLTS REQUIRED 
TO JUMP DISTANCE 
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|\- FAST BREAK -D.C 
2- SLOW BREAK -D.C 
3- SLOW BREAK -AC 
4- INTERMITTENT BREAK — DC 
5-INTERMITTENT BREAK—AC 


0s oO! O2 o5 | 2 


ENERGY LIBERATED 


CURRENT FLOW -AMPERES 


terial to the ignition temperature. As- 
suming the material initially ignited to 
be in the shape of a sphere, the energy 
released will vary as the cube of the 
radius, but surface area and hence heat 
losses will vary as the square. There- 
fore, there is a critical size below which 
the flame will die out, and above which 
it will propagate into an explosion. 
To produce an explosion, the spark 
must ignite an amount equivalent to 
this critical size. This, therefore, sets a 
minimum energy limit for a spark to 
result in an explosion — sometimes 
called the “Critical Ignition Energy.” 

Ignition with the Critical Ignition 
Energy can be accomplished only when 
the spark occurs under such circum- 
stances that all of the available energy 
is expended in heating the gas. This 
is most closely approached by a con- 
denser discharge between needle points. 
Since it requires approximately 100,- 
000 volts per inch of gap, this neces- 
sarily is limited to high voltages. Volt- 
ages lower than 5,000 require such 


small gaps that the electrodes absorb 
most of the heat. As shown in Figure 1, 
the energy required rises very sharply 


when voltage drops below 7,000, cor- 
responding to a contact separation of 
0.07 in. 
used in 


Since high voltages are not 
electronic instruments cur- 
rently offered to the process industries, 
such ignition is a matter of no concern. 

Data for methane are used here for 
illustration because methane has been 
studied more completely than any other 
material, and is reasonably, though not 
precisely, representative of Group D. 

For the not over 100 volts, actually 
used in present-day instruments, quite 
different mechanisms come into play. 


44 ISA Journal 


Figure 2. Ener- 
gy required in 
an are to ignite 
an 8.3% meth- 
ane-in-air mix- 
ture on opening 
of circuits con- 
taining various 
inductances 
(From British 
Ref. G/T 259). 


Voltage is too low to jump an air gap, 
but sparks can be produced by break- 
ing a circuit, especially an inductive 
circuit. However, most of the energy 
in a spark produced by breaking a 
circuit is expended while the contacts 
are still close together, and thus goes 
into heating the contacts. So it takes 
from 2 to 10 times more energy for 
ignition when breaking a low-voltage 
circuit than when breaking a high- 
voltage circuit. 

Speed of Break. Tests to determine 
minimum energy take several forms— 
fast break, slow break and intermittent 
break. If the circuit contains signifi- 
cant inductance, the fast break re- 
quires the least energy to cause igni- 
tion. As shown in Figure 2, if induct- 
ance is low (less than 1 millihenry) the 
intermittent (repeated break) will be 
most effective in causing ignition. Ob- 
viously with the fast break at least 
part of the energy is released after 
the contacts have appreciable separa- 
tion, thus making more energy avail- 
able to cause ignition and consuming 
less in contact heating. When induct- 
ance is low, current required for ig- 
nition is high, approximately 5 amperes 
with 0.1 millihenry; the stored energy 
in the magnetic field is less important 
and the direct energy from the cur- 
rent more important. Hence, heating of 
the contacts from repeated breaks re- 
sults in ignition. Since usual instrument 
circuits Operate at current levels well 
below 0.1 ampere, a region in which 
the fast break is the more effective, 
the intermittent break can be ignored. 
Conclusion: Electronic instruments can 
be intrinsically safe in methane atmos- 
phere if potential is less than 100 volts, 


current is less than 100 milliamperes 
and inductance is low enough to make 
the stored energy not more than | 
millijoule (0.2 Henry for 100 milli- 
amperes). 


Ignition by Hot Wires 


A fine wire, possibly one strand of 
a nearly severed wire, could conceiv- 
ably become hot enough to cause igni- 
tion. Figure 3 shows that ignition of 
methane and air is impossible even 
with high-melting nichrome wire with- 
out a current of at least 0.2 ampere. If 
the wire is fine enough to be melted 
by such a current, the gas volume ig- 
nited is too small for the flame to 
propagate. If the wire is large, 0.2 
amperes is not enough current to raise 
it to the ignition temperature of meth- 
ane. Data for copper wire indicates a 
critical current over 1 ampere. Both 
current are well above those 
used in instrument circuits. 


values 


SAFETY FACTORS 
How High? 

Just how safe does “safe” have to 
be? One in a million odds constitutes 
an insurable risk. “Not good enough 
for industrial safety,” you say? Then 
consider this: a 50-mile auto trip rep- 
resents the same odds: one in a million 
chances of being killed. And your 
chances of being killed by lightning 
this year are greater than one in a 
million. 

So, while an adequate margin of 
safety is imperative because of the 
tremendous damage and death an in- 
dustrial explosion might cause, it is 
neither necessary nor desirable to apply 
an arbitrarily-large factor of ignorance. 
One must be certain only that the 
minimum values of ignition energy are 
never reached in any conceivable nor- 
mal or abnormal condition. I will con- 
sider first the necessary margin of 
safety, and second, protection against 
abnormal conditions. 


Factor of Safety 

There is already a very considerable 
margin of safety inherent in the de- 
termination of minimum ignition en- 
ergy. It is the energy which will cause 
ignition once out of one hundred or 
more trials, in the most readily-ignited 
mixture, with contacts in perfect con- 
dition, and timed to give a very-fast 
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Figure 3. Ignition of an 11% 
methane-in-air mixture by heat- 
ed nichrome wires of various di- 
ameters. (From Stout & Jones). 


SMALLER WIRES BURN OUT 
WITHOUT CAUSING IGNITION 


WIRE DIAMETER— CENTIMETERS 


CURRENT FLOW—AMPERES 


0.19 noted and repaired or turned off. Thus 


internal fault that does 


break. No single one of these requisite values from 0.165 to amperes 


conditions normally exists. 

To have any sparking at all requires 
an accidental breaking or shorting of 
a lead—and no plant could operate if 
that happened often. An atmosphere 
that will ignite at all is not usual even 
in Division 1* and the most readily- 
ignited atmosphere must be rare in- 
deed. At least one of the contacts in- 
volved in any spark is almost sure to 
be copper which absorbs energy by 
melting. It can hardly be of optimum 
(pointed) shape nor is it likely to be 
actuated at optimum speed. And if all 
of these unlikely circumstances do com- 
bine, there is still only one chance in 
one hundred that any explosion will 
occur. Thus the true odds far exceed 
the one in a million probability that 
constitutes an insurable risk. 

The only justification for an addi- 
tional factor of safety would be to 
allow for possible errors of measure- 
ment in the original determination of 
minimum energy, to cover expected 
variation between individual units, and 
to allow for the general variability of 
the characteristic being determined. 

On the question of repeatability: 
British practice is to determine two 
values of current differing by 5 to 
10%, such that no ignition occurs 
with the lesser value and ignition does 
occur with the higher. Actual precision 
is somewhat less than this implies; 
nominally similar apparatus can give 


*An exception should be noted for lo- 
cations actually within process equip- 
ment where limit switches, for ex- 
ample, may operate in an atmosphere 
which is always hazardous. 


(Safety in Mines Research Paper No. only ome 


106) depending on refinements in 
operation, contact materials and con- 
tact maintenance. 

Based on the foregoing, a factor of 
safety of two based on current (four 
on power) seems reasonable, and it is 
noted that British practice as set forth 
in Testing Memorandum No. 10— 
“Test and Certification of Intrinsically 
Safe Electrical Apparatus and Circuits” 
specifies “no ignition” with current 50 
to 100% in excess of normal operating 
current. 


What About Abnormal 
Conditions? 


To be intrinsically safe, equipment 
must be incapable of putting out suffi- 
cient energy to ignite a combustible 
gas mixture under normal and abnor- 
mal conditions. Abnormal conditions 
include excess supply voltage up to 
probable maximum line voltage, and 
probable failures of components. For 
example, a vacuum tube can develop 
an internal plate-to-grid short-circuit, 
a wire-wound resistor can open, closely 
spaced parts can be shorted by a drop 
of solder. All these things have hap- 
pened and all must be assumed to 
happen again, but without exceeding 
safe power levels. This does not mean 
that all must be assumed to happen 
simultaneously. If one assumes enough 
failures, any equipment supplied from 
a 115-vole powerline becomes hazard- 
ous. 

In any well-run plant, obviously- 
malfunctioning equipment will be 


cause obvious malfunctioning need be 
considered. Conversely, any failure 
that does not cause obvious malfunc- 
tioning might continue indefinitely. A 
safety device not essential to normal 
functioning could deteriorate unno- 
ticed. For example, battery-powered 
thermocouple-burnout devices are no- 
toriously unsatisfactory. A dead battery 
here is an undetectable fault since it 
does not affect normal operation. For 
safety we must assume that any 
number of undetectable faults might 
exist together detectable 
fault, and that no such combination of 


with one 


faults must cause output to exceed 
safe limits. 

While it is theoretical feasible to 
design equipment to be intrinsically 
safe, it is sometimes difficult, so short 
cuts are welcome. One short cut is the 
use of high resistances (100,000 ohms) 
in the leadwires between an instrument 
located typically on a panel in a Divis- 
ion-2 area, and the measuring element 
in a Obviously the 
resistors must be of a type (such as 


deposited metal film) which can fail 


Division-1 area 


only in the direction of increasing 
resistance, and must be mechanically 


protected against any possibility of 
With such 
instrument details can be ignored since 
even full line voltage of 115 will not 
produce a dangerous current. This is, 


accidental short a circuit, 


of course, limited to instruments of 


high input impedance, such as a 
recorder for use with thermocouples or 
pH electrodes 


More effective protection of this 
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Figure 4. Intrinsically-safe fuse 
suitable for low-inductance cir- 
cuits (By A. H. McKinney, E. I. 
duPont de Nemours & Co.) 


kind has been suggested by A. H. 
McKinney of E. I. duPont de Nemours 
& Co. (Figure 4). A resistance in each 
lead. is followed by a neon tube (or 
equivalent) discharging to ground. The 
resistance is simply a suitable length 
of fine wire—in effect a fuse. Exces- 
sive voltage will cause the tube to fire 
and the resulting current flow through 
the resistor will burn it out. Such a 
device, if properly mounted to avoid 
the possibility of short circuiting, pro- 
vides absolute protection. The current 
transmission systems used in some 
electronic instruments cannot, in gen- 
eral, tolerate large series resistance, 
but could use this McKinney device 


HOW INTRINSIC SAFETY 
IS ACHIEVED 


Let us consider now exactly how all 
the foregoing can be used to create 
an intrinsically-safe transmitter/con- 
troller instrument system. The logical 
starting place is the recorder-controller 
unit located in the control house, a 
2 relatively 


Division 2 location. The 


Division 2 


simple requirements of 
must be met, but thereafter the design 
er has two choices—to make the out 
puts intrinsically safe or not. 

If the output to the transmitter is 
not intrinsically safe, all wiring must 
be in rigid conduit, and the transmitter 
must be in an explosion-proof housing 
or purged. Potting and hermetic seal- 
ing are possible alternatives, but have 
seen very little practical application. If 
the output to the transmitter 7s intrin 
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sically safe, rigid conduit is not 
required and the transmitter can be in 
a general-purpose housing. 

But what are the requirements for 
this recorder-controller? Its output 
within safe limits at all 
times: 1. under normal operation, 
including breaking or short circuiting 
line wires, 2. under operation with 
maximum probable line voltage, 3 
with any possible internal wiring 
short-circuit, 4. with any possible com- 


must be 


ponent failure. 

To ignite methane-air mixtures by 
interrupting the maximum 
operated current of 50 milliamperes 
and an open-circuit voltage of 60 
would require an inductance of 
approximately 1 henry (14 henry if a 
safety factor of two be applied). While 
current transmission systems normally 
involve appreciable inductance, parti- 
cularly force-balance systems, it is 
possible to stay under 1 henry. The 
margin of safety always can _ be 
increased by shunting the inductance 
by a condenser or a diode. 

The design of a current type system 
must, aS an operating necessity, not 
change output current when powerline 
voltage fluctuates. Hence this require- 
ment for intrinsic safety imposes no 
new condition on the design. and as 
noted above, there are ways of increas- 
ing the margin of safety, if desired. 

The possibility of internal wiring 
short circuits becomes vital for intrin- 
sic safety. Power wires and signal 
wires and their terminals must be pro- 
tected from interconnection either by 
adequate barriers or by wide separa- 
tion. Transformers, resistors, capacitors 
and other components whose function 
is essential for safety must be wired so 
that they cannot be shorted out by a 
drop of solder or other metallic parti- 
cle, or by damaged insulation on wires 
in too-close proximity. It seems hardly 
necessary to add that the effectiveness 
of all insulation should be verified by 
a high-potential test. 

The possibility of excess output due 
to component failure has been mini- 
mized by the use of transistors and 
magnetic amplifiers in place of 
vacuum tubes. This is not primarily 
the lessened possibility of failure, but 
rather the absence of high voltages and 
the generally-lower input-power. This 


normal 


suggests use of a separate power pack- 
age (Figure 5). A transformer with 
internal shielding to prevent a primary- 
to-secondary fault, plus one mechani- 
cally-protected wire-wound resistor in 


series cto limit short-circuit current, 


POWER 
SUPPLY 


Figure 5. Separate power-pack 
for intrinsically-safe instrument 
systems. 


eliminates any possibility of dangerous 
output regardless of all other compo- 
nents. 

Meeting all of these requirements 
need not inhibit performance nor add 
prohibitively to cost. And recall that 
any added costs will be offset by lower 
installation costs, greater operating and 
servicing convenience, and man-proof 
safety. 

Some instrument users have accepted 
the principle of intrincic safety by 
making actual installations (See, “Elec- 
tronic Measurement Invades Hazard- 
ous Areas,” p. 100, ISAJ 9/60). But 
many others have been reluctant to do 
so. Thus, although recognized in our 
National Electric Code, and exten- 
sively employed in Europe, application 
of intrinsic safety to US instruments 
has lagged. Nevertheless, when the user 
does demand intrinsically-safe instru- 
ments he will find the manufacturers 
ready to supply them. 


rhis article is based largely on work of 
ISA Recommended Practices Committee 
8D-RP12, which has devoted much time 
in assembling facts about explosion haz 
ards and in efforts to translate theory into 
safe instrument installation and operating 
practices. Work on purging is completed; 
similar work on intrinsic safety continues 
Particular credit goes to F. L. Maltby, 
chairman, and to A. H. McKinney, sec 


retary 





Have you considered using ISA’s 
Basic Instrumentation Lecture 
Notes and Filmstrips in your train- 
ing program? Write ISA Headquar- 
ters, Penn Sheraton Hotel, 530 
Wm. Penn Place, Pittsburgh 19, 
Pa., for information. 
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Figure 1. Electrical diagram of a series 
d-c generator driving a parallel RC load. 














Figure 2. Plot of armature 
voltage e, vs field current i. 














Applying Phase-Plane Techniques 
to a Nonlinear System 


by FREDERICK J. BEUTLER 

and EDWARD 0. GILBERT 
University of Michigan 
Ann Arbor, Michigan 


In many physical systems containing nonlinearities, 
familiar methods of linear analysis fail to predict sig- 
nificant aspects of system behavior. The phase-plane 
techniques illustrated here often lead to the desired 


insight. 


AS A RESULT of just one simple nonlinearity, dynamic 
systems may exhibit many complex modes of action. 

Take for example the series d-c generator and load which 
are shown in Figure 1. Here the load consists of resistance 
R and capacitance C in parallel, and the generator has in- 
ternal resistance r and self-inductance L. The hysteresis-free 
saturation function of Figure 2 gives the armature voltage 
e, versus the field current 7 for the generator. 

Throughout this example, the value and power of phase- 
plane methods in the analysis and simulation of complex 
dynamic behavior is demonstrated clearly. In particular, the 
phase-plane portrait obtained by simulation strikingly veri 
fies the results of a nondimensional phase-plane analysis 


Analysis! 

For phase-plane analysis, it is necessary to describe the 
system by using two first-order differential equations. 
Examination of Figure 1 shows that # (current through 
the RC load) and e (voltage across the load) can be 


described as follows 


a 

at 
de 
at 


Now, to simplify the analysis, we shall introduce the 
dimensionless current, voltage, and time, denoted respec 
tively by x = 2/1, 9 e/E,, and t=¢tr/L. Also let R 
E,/1,; this represents the negative resistance effect of the 
generator, because the voltage across the armature aids 
current flow. Then, by substitution, (3) and (4) become 


? 


‘Superior numbers refer to similarly numbered references at 
the end of this article. 
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Figure 3. Parameter plane plot de- 
fining sirgular points and limit cycles. 
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where the dot above the letter denotes differentiation with 
respect to T. 

Further simplification results from defining the param- 
r/Ro, B= R/Ro, y =rRC/L, and the function: 


eters @ 


é,(1,x) \ ~ 
ce) ss 5 BE <4] 
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ht 
E, 


ae 


a and B have obvious physical interpretations, y is the 
ratio of load time constant to generator time constant, and 
f(x) is the dimensionless generator characteristic. In terms 
of these parameters, (5) and (6) take the final forms: 


[f(x) — y] x (8) 


a tie 93 (9) 


vy 
i 


The singular points of equations (8) and (9) are those 
values of x and y that simultaneously make x and y equal 
zero. Physically, these points represent steady-state equilib- 
riums of load current and voltage. From the equations and 
also from knowledge of the physical system, it follows 
that x = y = 0 is always a singular point. If (a + B) < 1, 
there is a net negative resistance in the circuit for |x| < 1, 
and there are two more singular points located symmetric- 
ally at x = 1/(a+ B) and 4 + B/(a + 6). These latter 
points correspond to the useful condition of load current 
and voltage. As might be expected, singular point locations 
are not functions of L or C. 

Now the stability behavior of the system near the 
singular point at the origin will be investigated. If the 
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system is stable at this point, the condition e=0, i=0 
will prevail when the generator circuit is closed. Useful 
operating conditions therefore can be attained only by a 
system that is wnstable at the origin. 

To analyze the stability about any singular point, one 
must linearize the differential equations about this point. 
The resultant two first-order, linear, constant-coefficient 
equations exhibit certain behavior depending on their 
characteristic roots 4. For stability, both roots must have 
negative real parts. A more precise classification recognizes 
nodes (overdamped solutions), foci (underdamped solu- 
tions), and saddles, each of which generates a distinctive 
pattern in the phase plane. 

In the present case, the substitution of x for f(x) (see 
Eq. 7) linearizes the equations for small values of x (in 
fact, for all |x| <1). The two first-order equations then 
have characteristic roots 4 which solve the quadratic: 


= 6 (10) 


These roots can have negative real parts only when both 
the coefficients in (10) are positive; that is, when (a+ 
B) >1 and a> y/(1 + y). Because (a + B) > 1 assures 
that the origin is the only point of equilibrium, a system 
that is stable at the origin can have no stable modes of 
operation at other than e=0, i= 0. When (a+ 8) > 1 
but a < y/(1 + y), the coefficient of A in (10) is negative; 
so both roots have positive real parts. The origin then is 
either an unstable node or focus. Finally, (a+ 8) < 1 
makes the bracketed term in (10) negative, resulting in one 
positive and one negative real root — the condition for a 
saddle point. The latter case is the only one that admits of 
two other singular points representing desirable system 
operation. Figure 3 shows these possible modes of behavior 
near the origin, expressed as a function of the dimension- 
less parameters a, B, and y. 

When three singular points do exist, the linearized equa- 
tions for those points mot at the origin are: 


where §=x+1/(a+ 8) and y=y+B/(a+ 6), the 
sign depending on the singular point selected. The char- 
acteristic roots of (11) then are solutions of: 


B) =0 (12) 


a 


Since all the coefficients of this quadratic equation are 

positive, the roots must have negative real parts. The system 
By further analysis, it is possible to predict limit cycles 

therefore is always stable at these two singular points. 




















Figure 4. Schematic 
diagram of the dif- 
ferential analyzer 
setup. 
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or to eliminate the possibility of their occurrence for certain 
combinations of parameters. A limit cycle, it might be 
recalled, is a closed trajectory in the phase plane, it is 
stable (or unstable) if neighboring phase paths converge 
toward (or diverge from) the cycle. A limit cycle therefore 
corresponds to oscillatory behavior, but not of the linear 


type represented by ¥ + x = 0. 

One useful criterion, attributed to Bendixson, states that 
no limit cycle can be contained entirely within a region in 
which (9P/dx + 30/dy) fails to change sign. Here 
P(xy) and Q(x,y) are defined by ¥ = P(x,y) and 
y Q(x,y). From (8) and (9) 


If OP/Ox + 02/07 is negative for |x| < 1, obviously it 
is negative everywhere, and no limit cycle exists anywhere 
in the plane. This is the case when a > y/(1 + y), it 
shows (Figure 3) that there can be no limit cycle if the 
singular point at the origin is stable. 

Another test that restricts possible locations for the 
existence of limit cycles depends on the index theory of 
Poincare. If a closed path in the phase plane is to be a 
solution path of the system (a limit cycle), it must enclose 
an odd number of singular points (not considering patho- 
logical types) of which the total number of nodes, foci, 
and centers combined exceeds the number of saddle points 
by one. This theory, applied when three singular points are 
present (when [a+ 8] < 1), states that there may be a 
limit cycle about each of the singular points away from 
the origin and/or a limit cycle about all three singular 
points. There can be no limit cycle about the origin alone 
(a saddle), or about any two singular points, because this 
would violate the conditions stated previously. 


There is also a sufficiency condition, attributed mainly 
to Lienard, which guarantees the existence of a unique, 
stable limit cycle. In applying this method, one of the vari- 
ables (say y) is eliminated from (8) and (9), yielding 


ayx+ [ay + a —yf(x)] * 


a | e+ p— re) |= = © 


Examination of this equation verifies that Lienard’s re- 
quirements are met if (a + B) > landa < y/(1 + y). 
Since these requirements” are quite extensive, no attempt 
will be made to state them here. 

The preceding may be summarized as follows: If (a + 
B) > 1, the only singular point is at the origin. If this 
point is stable, a is greater than y/1 + y, and there are 
no limit cycles. Otherwise, the point is an unstable node or 
focus, and the system will go into oscillation (Lienard’s 
conditions) from any nonzero initial condition. On the 
other hand, (a+ 8) < 1 implies the existence of three 
singular points; the one at the origin is a saddle, whereas 
the others are stable. If in addition a > y/(1 + y), there 
are no limit cycles (Bendixson’'s criterion), and the system 
will approach the desired operating condition from any 
starting position. When three singular points exist and 
a<y/(1+y), there may be one or more limit cycles. 
The system therefore may oscillate or approach a useful 
operating condition, depending on starting conditions and 
particular system parameters. 


Required Equipment 


To perform an experiment that demonstrates the prac- 
tical use of the foregoing analysis, we employ the following 
equipment: 

1) Electronic differential analyzer including 2 integra- 

tors, 9 summing and inverting amplifiers, 1 two-gang 
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Figure 5. Phase 
plane portrait with 
ax 63,5 = G2, 
y = 1 (Case 3 of 
Table 1) obtained 
by the differential 
analyzer. 








potentiometer (a servo multiplying potentiometer 


may be used), assorted components and coefficient 
potentiometers as indicated in Figure 4 


2) X-Y Recorder. 


Procedure 


|. Differential analyzer setup and use. Set up the differ- 


ential analyzer circuit as shown in Figure 4. Set poten- 
tiometer C to give an output of 4V volts. Then V volts 
equal one unit of x or y. Select V on the basis of analysis 
and observed solutions so as to include all motion char- 
acteristics of interest (Table 1). The ganged potentiometer 
allows continuous variation of the solution rate from plus 
to zero to minus without changing the x, y solution paths 





Singular 


Parameters 


at the 
origin 


stable 
focus 


unstable 
focus 


saddle 
point 


saddle 
point 


40 saddle 
point 


Points 


other 
two 


do not 
exist 


do not 
exist 


stable 
foci 


stable 
foci 


stable 
foci 


number 


none 


Results 


Limit 


type 


stable 


1 stable 


2 unstable 


1 stable 


1 unstable 


Cycles 


location 


surrounds the origin 


surrounds the origin 
and the two un- 
stable limit cycles 


each surrounds a 
different singular 
point away from the 
origin 


surrounds the unsta- 
ble limit cycle 


surrounds all three 
singular points 





Table 1. Singular points and limit cy- 
cles for various values of a, 6, and y. 
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This throttling action maintains the operation within the 
dynamic capability of the X-Y recorder. Use negative 
solution rate to reverse time, thus allowing approach to 
unstable singular points or limit cycles. 

The use of paralleled output limiters* for generating 
of f(x) assumes cathode follower output stages in the 
operational amplifiers. For plate amplifier output stages, 
apply —100v to potentiometer C. In either case disable 
the automatic balancing circuits in the limiters. 


2. Solutions. For each combination of system parameters 
given in Table I, plot families of x, y phase-plane solu- 
tions with the X-Y recorder. Make enough runs to describe 
clearly all important characteristics of phase-plane behavior 
in each case. Use a reversed time scale to investigate un- 
stable limit cycles and singular points. Define solutions in 
the neighborhood of a saddle point by using negative 
and positive solution rates from initial conditions very 
close to the origin. See Figure 5 for an example of a 
phase-plane portrait for Case 3 in Table 1. 


3. Results. In each case the phase-plane portraits should 
check with results listed in Table 1. Verify the analysis by 
checking locations of singular points, their type (stable 
focus, unstable focus, or saddle point), the existence of 
limit cycles, and the consistency with which limit cycles 
match the index theory. 
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Servo teaching machine by Superior Manufac- 
turing & Instrument Co. consists of an electronics 
rack (left), a demonstration panel (center), a 
servo-mechanism breadboard (foreground), and 
control analyzer (right). Patchboard designs per- 
mit quick, flexible, easily-understood set-ups. 


Machines Speed Servo Teaching 


USUALLY, WHEN A STUDENT of automatic control 
goes into the laboratory for the first time, he has to 
relearn nwuch of what he already has learned in the class- 
room, because the actual control laboratory hardware is so 
different from the theoretical diagrams in his textbooks. 
Now, ingenious new machines quickly, easily transfer 
these theoretical control concepts into practical working 
knowledge. And these machines are equally effective for 
college classrooms or for in-plant training; and for indi- 
vidual student experiments as well as group demonstrations 

The basic teaching principle here, is this: The teaching 
machine panels bear the same familiar circuit diagrams 
that the student has studied in his textbooks. And, in most 
of these new teaching aids, the student does his wiring 
by plugging directly into the panel diagram which also 
is a patchboard. Thus, the transition from theory to prac- 
tical hardware is natural and easy. Such machines, also, 
free the student to try out quickly, yet with quantitative 
results, any of his own ideas. 

Most of the new servo teaching-devices permit a full 
gamut of experiments: measurement of control-system 
component gain; all linear feedback-control-system dynam- 
ic studies (and many non-linear); and frequency-response 


Control engineering laboratory at Auburn Uni- 
versity built its curriculum around the Servolab® 
simulator. Here, professor Henry Summer (right) 
supplements classroom theory with practical work 
in control system design and testing. 


and step-response analyses, leading the student as far as 
Nyquist and Bode plotting techniques. 

Most machines come as a complete package, including 
all necessary components, test meters, connectors, and even 


complete texts and laboratory exercise manuals. Great 
flexibility is achieved by careful design for maximum 
interchangeability and multiple-use of all components 

One maker, Servo Corporation of America, provides two 
models—one for educational purposes, the second intended 
for research and design work. With the latter model, the 
instrument engineer can “patch-up” a theoretical system 
on the spot, using nothing more than his idea and a 
screwdriver. What's more, he can perfect and “debug” his 
systems in a few minutes, eliminating the need for ex- 
pensive prototypes. 

Most engineers coming into the field of automatic 
control already carry with them all the theoretical bases 
of their trade, gained in their college training. However, 
the problem today so often lies in re-educating them to 
transfer this theory over into the relatively-new field of 
control engineering. Here, these new feedback-control 
teaching machines appear to be the ideal answer for both 
college and industrial training purposes. 


In the CONTROLAB by Shaw Controls, Inc., all 
control system components are diagrammed on 
the display panel, and the student constructs his 
system by wiring between points on the diagrams, 
which are like those in the textbook used. 
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Figure 1. Aero- 
sol photometer 
and particle size 
analyzer. 


A Portable Photometer and 
Particle Size Analyzer* 


by ALBERT L. THOMAS, JR.t 
ALVIN N. BIRD, JR. 
ROBERT H. COLLINS Ill 
and PRESTON C. RICE 
Southern Research Institute 
Birmingham, Alabama 


A_ battery-operated, convenient- 
to-use photometer and particle size 
analyzer accumulate data on aero- 
sol particles with much less man- 
power expenditure than ever before. 
Unique design permits indication of 
concentrations between 10-thousand 
and 100-million particles per cubic 
foot. 


A MINIATURE aerosol photome- 
ter and pulse amplitude analyzer have 
been developed for making field 
measurements of the particle size dis- 


*Developed under Contract No. SAph 
70964 for the Robert A. Taft Sanitary 
Engineering Center, U. § Public 
Heaith Service, John S. Nader, Project 
Officer 


+ISA Senior 
Section 


Member, Birmingham 


ISA Journal 


tribution of aerosols. The photometer, 
of the general type described by Guck- 
er, et al,'* uses the principle of light 
scattering; that is, each particle pass- 
ing through a beam of light produces 
a pulse of current from a phototube. 
The aerosol photometer (Figure 1) 
is 5” x 7” x 11” and weighs 10 
pounds. Self-contained batteries will 
operate the instrument for about 4 
hours. 

The pulse amplitude analyzer con- 
tains 14 amplitude discriminator cir- 
cuits, along with suitable timing, gat- 
ing, and pulse-counting circuits. All 
of the active elements of the circuits 
are transistors or electrometer tubes, 
and the total power consumption is 
only 4 watts. Since the pulse ampli- 
tude discriminators are adjustable in 
voltage, and the counting circuits are 
adjustable in pulse rate calibration, 
the over-all system can be calibrated 
in terms of particles per unit volume 
per unit of size. Outputs of the count- 
ing circuits are indicated or recorded 
by a multigalvanometer indicator tc 
which the analyzer is attached. The 
light (22 pounds) weight of the an- 

*Superior numbers refer to similarly 


numbered references at the end of this 
article 


alyzer permits relatively easy trans- 
portation for use in the field. 

Some of the most significant de- 
velopments making the above instru- 
ments possible are: an efficient illum- 
inator; a miniature dark-field pho- 
tometer having low stray light and 
high optical efficiency; a transistor- 
ized pulse amplifier having sufficient 
input impedance for use with photo- 
tubes; and an amplitude discriminator 
circuit having a high linear range and 
the ability to make sharp amplitude 
comparisons. 


Aerosol Photometer 


The arrangement of components in 
the aerosol photometer is shown in 
Figure 2. The inlet to the dilution 
valve? is at the left, protruding from 
the case so as to avoid enhancement 
of pressure when sampling into a 
wind. Directly attached to the dilu- 
tion valve and connected to the pump 
with a rubber tube is the photometer. 
Air filters are mounted on a chassis 
within the case. Up in the right-hand 
corner is the high voltage supply for 
the multiplier phototube, and in the 
lower left-hand corner is the meter 


tU. S. Patent No. 2,837,113 





Figure 2. Internal view of 
the aerosol photometer. 


for indicating intensity of illumina- 
tion. For maximum accessibility, both 
the amplifying and counting circuits 
are mounted on the door. 

Power for the lamp, motor, and 
high-voltage supply is obtained from 
a silver-oxide/zinc battery of 10-am- 
pere-hour capacity. 


Flow System 


As shown in Figure 3, the flow sys- 
tem consists of a sample tube and a 
clean-air tube leading through a di- 
lution valve into the photometer. Con- 
stant flow is established by a positive 
displacement pump operated at con- 
stant speed.. The sample flow rate is 
selected to obtain a desired linear ve- 
locity of the stream being sampled, 
with consideration being given to the 
relation between noise level and pulse 
duration. At a sample flow rate of 17 
cc per minute, a pulse rate of 50 per 
second indicates a concentration of 5- 
million particles per cubic foot. At 
such a flow rate, the average velocity 
in the sample tube is about 50 centi- 
meters per second, resulting in pulses 


of 2 milliseconds duration. 

The dilution valve can be used to 
extend the upper concentration limit 
by any factor up to 10 or 20. In the 
dilution valve, clean air is added to 
the sample aerosol, and the excess mix- 
ture is discarded without subjecting 
the sample to sharp changes in direc- 
tion that would trap larger particles. 
Both the sampled air and filtered air 
are drawn through tubes of equal re 
sistance to a place where they taper 
into D-shaped openings. From similar 
openings, 2 tubes lead on, one going 
through the light and the other going 
around the light to the exhaust. The 
inlet tubes can be rotated with respect 
to the outlet tubes. This 
both the sample stream and the clean- 
air stream being divided between the 
outlet tubes. Thus the ratio of sample 
to clean air going to the counter can 
be varied infinitely by the simple ro- 
tation of a single part. Since the inlet 
and outlet tubes are of equal resistance, 
there is no change in the flow rate as 
the valve is rotated. For this to hold 
true, however, the filter from which 


results in 


dilution air is obtained must be of a 
very low resistance. 

Clean air also is admitted to the 
body of the photometer, thus pre- 
venting the sample from accumulat- 
ing in the chamber. 


Amplifier/Counter Circuits 


The indicating system of the aero- 
sol photometer consists of an ampli- 
fier, an amplitude discriminator, and 
a pulse rate meter. 

The pulses from the particles vary 
in duration from about one to two 
milliseconds; in amplitude, they vary 
according to particle size. Also, they 
are negative and occur randomly at 
rates up to 100 per second. 

The amplifier is designed to couple 
the pulses from the photomultiplier to 
the amplitude discriminator. Its input 
stage is a double-compounded transis- 
tor, operated with respect to the feed 
back network so as to achieve high 
input impedance. Because of the ran- 
dom occurrence of pulses, a d-c re- 
Cher- 


mistors in the circuit are selected to 


storer is used between stages. 





Figure 3. Schematic dia- 
gram of the flow system. 
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Figure 4. Various waveforms at 
certain points in the pulse ampli- 
tude analyzer circuit. See Figure 
5 for corresponding circuit loca- 
tions. 











maintain the amplifiers in a nearly 
cutoff condition, resulting in a high 
percentage of linear range at any tem- 
perature between 30 and 100°F. A 
complementary output stage drives the 
feedback network and the interstage 
filter. Bandwidth is limited, both at 
the load resistor and after the ampli- 
fier, by time constants of approxi- 
mately one-third the pulse duration. 

A d-c restorer couples the pulses to 
the amplitude discriminator, an a-c 
coupled clipper operated from a con- 
stant-current source. The transistors 
for the clipper are selected for high 
input impedance and high base-to- 
emitter reverse voltage. 

If the clipper is referred to a con- 
stant voltage, its amplitude sensitivity 
varies inversely with temperature—at 
a rate of about 2 millivolts per degree 
This characteristic is offset by refer- 
ring the amplitude threshold control 
to a network containing a Sensistor* 


operated at a selected current. The 


output of the clipper is a 3-volt pulse 
of the same duration as the input. An 
emitter follower couples the clipper 
output to a_ saturating amplifier 
through a diode network that elim- 
inates pulses of less than 1-volt am- 
plitude. Two diode pump circuits are 
averaged to give a meter indication 
of pulse rate; and a logarithmic char- 
acteristic over two decades is obtained 
by making the input capacitors differ 
by a factor of 10. One network re- 


*Silicon resistor made by Texas In- 
struments, Inc 


54 ISA Journal 


sponds at low frequencies, the other 
responds at higher frequencies, giving 
a good readable indication from 1 to 
100 pulses per second. 


The Particle Size Analyzer 


System Considerations. The particle 
size analyzer is a pulse height an- 
alyzer especially designed to operate 
on pulses from the particle counter. 
It divides the input pulses into 12 
amplitude groups having boundaries 
and sensitivities adjustable over a cho- 
sen particle size range, such as 0.3 to 
5 microns in diameter. A thirteenth 
counter circuit indicates the total num- 
ber of particles larger than 0.3 mi- 
cron. 

Pulse height analysis is 
plished by presenting the input pulses 
to 14 amplitude discriminators, sim- 
ilar to the one in the particle counter 
These discriminators are connected in 
2 groups, each group having response 
levels set between 0.2 and 18 volts 
(about 2/3 of the supply voltage). 
The input to the second group is at- 
tenuated by a factor of 10, making 
the effective discriminating ratio 
1000:1. Discriminator response levels 
are obtained from adjustable taps on 
a reference-voltage string, which is 
temperature dependent to offset the 
temperature response of the discrim- 
inator Circuits. 


accom- 


To enable the analyzer to provide 
a differential particle size distribution, 
rather than a cumulative one, each 
channel has a gate circuit, which is 
opened only for pulses in the size 
range covered by that channel. The 
discriminators open and close the 
gates, either allowing pulses to pass 
into the counter circuits or blocking 
them, as the situation warrants. 


Waveforms and Logic. Particle size 
is represented by the peak of the pulse 
from the phototube. This peak may 
occur at varying times after the ap- 
parent beginning of the pulse. 

By storing the input pulse in a 
pulse “stretcher” circuit, a sustained 
value of the peak pulse is obtained. 
This peak corresponds to the largest 
projected particle area as seen by the 
photometer. In Figure 4, Curve No. 1 
is the input pulse, and Curve No. 2 
is the stretched pulse. The beginning 
and‘ the end of the input pulse are 
recognized by the main discriminator, 
which has the output shown in Curve 
No. 3. This square pulse is differen- 
tiated partially as shown in Curve No. 
1, and the second triangular spike is 


amplified, inverted, and applied (with 
a controlled decay time) to the gate 
pulse generator (Curve No. 5). The 
gate pulse generator is an emitter- 
coupled clipper similar to the discrim- 
inators; both its positive (Curve No. 
6) and negative (Curve No. 8) outputs 
are used. Its positive output is dif- 
ferentiated (Curve No. 7), and the 
negative spike drives a shunt switch 
that resets the pulse stretcher circuit 
to ground. The negative gate pulse, 
however, is applied as a sampling 
pulse to the 13 gate circuits. Curve 
No. 9 shows the negative output of 
the nth discriminator which is re- 
sponding to the stretched pulse. The 
discriminator opens the nth gate, and 
an amplified gate pulse shown in 
Curve No. 11 goes to the nth counting 
circuit. Curve No. 10, the positive out- 
put of the nth discriminator, keeps the 
(n — 1)th gate closed. 

Comparison of Curves 1, 2, 8, 9, 
and 10 shows the action of simultane- 
ous sampling of the discriminators by 
the gate generator; whereas a compari- 
son of Curves 2 and 7 shows the action 
of the switch in restoring the pulse 
stretcher to ground shortly after the 
gating action has taken place. Notice 
that sampling of the gates must be 
completed prior to resetting the 
stretched pulse. 


Analyzer System. The electronic sys- 
tem of the pulse height analyzer is 
shown in Figure 5. The numbers cor- 
respond to the curve numbers in Fig- 
ure 4. To make full use of the linear 
range of the analyzer, pulses from the 
photometer are amplified and applied 
to the pulse stretcher. The pulses also 
are connected to the main discrimin- 
ator at (1), which produces an output 
pulse (3) of uniform height for each 
significant input pulse. 

The output pulse goes to the delay 
circuit, which delivers a triangular 
pulse (5) to the gate generator. Uni- 
form gate pulses (8) of adjustable 
duration occur just after each input 
pulse terminates. They are amplified 
in power and applied to the 13 gates 
in the discriminator channels. Also 
generated is a positive pulse (6), which 
is amplified and applied to the switch 
circuit at (7). The switch circuit re- 
turns the pulse stretcher to ground 
The output of the pulse stretcher 1s 
amplified in power and then presented 
to the first nine discriminators at (2). 
Similar pulses, attenuated ten-fold, are 
applied to the last five discriminators 
at (2) from another pulse stretcher 





The gates normally are connected 
differentially, as shown, to allow only 
one channel to count any given pulse. 
The pulses passing an open gate are 
amplified and then counted by the 
counting circuit at (11), which then 
provides an output voltage propor- 
tional to the logarithm of the number 
of pulses. If the connection at (10) 
were omitted, the resulting amplitude 
distribution would be plotted c'imuia- 
tively. The outputs of the 13 channels 
of the analyzer are displayed on a 
Century Electronics Model 20-C Mon- 
itor having 15 galvanometers installed. 
The galvanometer front is modified 
so that a standard 4” x 5” film pack, 
or a Polaroid film pack, can be inserted 
and a permanent record made of any 
reading. Counting can be 
switched to a “hold” position while the 
galvanometer and grid lamps are op- 
erated by pushbutton to expose the 
film. By using Polaroid Type 53 sheet 
film, permanent records can be ob- 
tained at a rate of about one per min- 
ute. The counting rate of each chan- 
nel is calibrated to give concentration 
of particles per micron of channel 
width. The horizontal spacing of the 
light beams is such that the spots from 
the galvanometers provide approxi- 
mately a log-log plot of concentration 
per unit size versus size. Another 


circuits 


galvanometer reads the setting of thx 
dilution valve. 


Performance 


Pulses from Uniform Particles of Poly 
styrene. The most reproducible way to 
test an aerosol photometer is to use 
an aerosol of polystyrene latex, origin 
ally a water suspension of uniform 
spheres produced in various sizes by 
the Dow Chemical Company. An aero- 
sol of given size is made by atomizing 
diluted latex with filtered, dry air into 
a clean vessel. The photometer then 
is connected to the vessel, a suitable 
dilution is selected, and signals such 
as shown in Figure 6 are obtained. 

At Southern Research Institute and 
at the Chemical Corps. Biological War- 
fare Laboratories, many recordings of 
the relative pulse amplitude from vari- 
ous sizes of polystyrene have been 
made. Though most of these meas- 
urements were made with a laboratory- 
type photometer, they have been dupli- 
cated partially for the portable phoro- 
meter. Figure 7 shows a summary 
graph of the relative pulse amplitude 
from a 135° dark-field photometer 
versus diameter of polystyrene spheres 
ranging from 0.264 to 3.2 microns. 





Figure 5. System 
diagram of pulse 
amplitude analy- 
zer. Numbers re- 
fer to corre- 


sponding wave- 
forms in Figure 
4 



































Notice that the scattering is propor- 
tional to the area of the particle for 
particles larger than about 1.3 microns; 
but for particles between 0.25 and 1.3 
microns diameter, the effective scat- 
tering coefficient is enhanced by the 
relationship between the particle size 
and the band of wavelengths employed 
in the photometer. 


Conclusion 


There are still several problems to 
be solved with aerosol photometers, in- 
cluding the determination of the re- 
sponse of the counter to aerosols of 
various particulate materials. The prob 
lem is not as severe with external at- 


mospheric aerosols as with internal 


Figure 6. Waveforms of pulses from polystyrene spherical particles of 


(left), 0.557-micron diameter; and 


(right), 1.171 microns diameter. 
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industrial aerosols, because a large 
portion of the external particles have 
an index of refraction not too different 
from that of polystyrene, the calibra- 
tion material. It seems reasonable 
therefore to proceed immediately with 
the application of the aerosol photo- 
meter and particle size analyzer to the 
surveying of community air pollution. 
For internal industrial aerosols, the use 
of the instrument is being facilitated 
by correlation studies made by the 
Public Health Service.* 


°o 
on 


Figure 7. Re- 
sponse of aero- 
sol photometer 
to polystyrene 
particles of va- 
rying size. 
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Five New SAMA Standards Released 


At its annual meeting in Greenbriar, W.Va., April 23rd, 
the Recorder-Controller Section of SAMA (Scientific 
Apparatus Makers Association) formally approved five 
new instrumentation standards which should bring long 
term benefits to every user of industrial instruments. 

SAMA standards are carefully prepared, reviewed and 
adopted by engineering committees, after surveying the 23 
leading instrument makers comprising SAMA membership. 
The standards are designed to simplify the specification, 
quotation and purchase of instruments, promote inter- 
changeability, and lower the ultimate cost to the user by 
elminating unnecessary variations of size, range, and type. 

To date, a total of 14 SAMA Recorder-Controller Section 
Standards have been issued, as listed below: 

RC1-1-1954; “Mechanical and Electric Chart-Drive Speeds 
of Circular Charts” 

RC2-1-1958; “Air Pressures for Pneumatic Controllers and 
Transmission Systems” 

RC3-12-1955: “Accuracy and Sensitivity Terminology As 
Applied to Industrial Instruments”* 

2 


RC4a-9-1958: “Bimetallic Thermometers” 


RC5-10-1955; “Resistance Thermometers” 
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RC6b-9-1960; “Filled-System Thermometers”** 
RC7a-9-1958; “Liquid-in-Glass Industrial Thermometers” 
RC8a-9-1960: 
meters)" ** 
RC9-11-1956; “Temperature-EMF Relation for Iron-Con- 
stantan Thermocouples” 


* 


“Thermocouple Thermometers  (Pyro- 


RC10-1-1961; “Locks and Keys for Instrument Cases”’* 
RC11-1-1958: “Mechanical Chart Drives” 
RC12-10-1956; “Panel Cut-Out Dimensions”* 


RC17-9-1960; “Bushings and Wells for Temperature Sens- 


*+ 


ing Elements” 
RC18-12-1960; “Markings for Adjustment Means in Auto- 


matic Controllers’ ** 


Those marked by an asterisk (*) are tentative standards, 
the rest are finally approved. The five new standards issued 
last April are marked with a dagger (+). Instrument users 
and manufacturers both are urged to order and use these 
new SAMA standards, and to check their files against the 
above list to be sure they have a complete set of the old 
ones. Standards can be ordered at 25¢ each from the 
Recorder-Controller Section, SAMA, 370 Lexington Ave., 
New York 17, N. Y. 
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Dr. Kurt Lion of MIT held his Aero/ 
Space Symp dience spellbound 
with a surprisingly el tary disc 

of measurement fundamentals. The in- 
terest generated by Dr. Lion's concept “ 
nomenclature for meas ent tr 

ers clearly shows the need for a hee 
to the fundamentals of physics and 
chemistry. 


AERO / SPACE 











Wants Better Measurements 


On our way home from a tech- mation obtained. This healthy atti- Space industry, already far ad- 
nical conference most of us con- tude toward measurement quite lo- vanced in the art and science of 
sciously or unconsciously search for gically created a renewed interest measurement, is striving for better 
the most significant point or the in measurement standards and the understanding and techniques. 


best idea to help solve our tough many aspects of transducers. The 


Annual ISA Aero/Space In- 


problems. The 500 attendees at the The keynote session speakers gave strumentation Symposium is con- 
7th Annual ISA Aero/Space Instru- considerable support to manage- ducted and programmed by the 
mentation Symposium in Dallas ment’s recognition of basic measure- Aero/Space Industry Division of 


(April 30-May 4) had no difficulty ment problems. 


to find the important point. Con- paper (read by 


clusively it was 


r. Robert Jeffries’ ISA. The 1962 Symposium will be 
ISA President Dr. held May 21-23 in Washington, D.C. 
measurement. It Ralph Tripp) focused attention on followed by the National Telemet- 


made little difference that individ- a better definition of instrumenta- ering Conference on May 23-25 
ual jobs and problems varied wide- tion and the opportunities available 


measurement is basic to most all involved. J. P. Randolph of Johns 


ly, because all agreed that realistic to instrumentation and the people QO i 


problems. Sessions creating the Hopkins University 


reviewed new 


greatest interest were those on def- areas of advancement in telemeter- 
initions of instrumentation, meas- ing and data processing. Prof. Enoch 
urement hardware, measurement J. Durbin of Princeton University 


techniques, and the analysis of described the 
measurement data. systems from 
The prevailing opinion seemed to ments. 


be that we now have relatively good Engineers, scientists, and techni- 
hardware making capabilities and cians in other industries will be most 
data processing techniques, and the interested to know 


that more than 


analysis of physical 
statistical measure- 


Contributing to the success of ISA’s 7th 
Annual Aero/Space Symposium were: 
Harold K. Cheney (Convair) Division Di- 
rector; Dr. Ralph Tripp (Grumman) ISA 


next important step is to take a one-half of the 35 technical papers Reaiiest: Ge. Caneel Geecen Chenin. 
closer look at the fundamental job and 16 workshop sessions covered Lehaes) Banquet Speaker; L. J. Mertz 
of detecting physical and chemical measurements and transducers. This (Convair) General Chairman; and Walter 


variables and quantitizing the infor- is significant 


Workshops with informal discussion are cornerstones of the ISA 
Aero/Space Symposia. Typical of the 16 workshops in Dallas is 
this view of No. 5, “Can A General Purpose Digital Computer 
Be Used to Replace Special Purpose Data Processing Equip- 
ment?’’. John A. See of Boeing was chairman. 


because the Aero J. Gabriel (Convair) Program Chairman. 


The Dallas Aero/Space Symposium featured 35 technical pa- 
pers ranging from management to standards. Above is a part 
of the overflow audience listening to Col. J. P. Stapp describe 
a number of significant and interesting biomedical experiments 
conducted by the Air Force. 
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ESSO found that — 


Computer Simulation 


by F. X. MAYER 
and E. H. SPENCER 
Esso Research Laboratories 
Esso Standard Division 
Humble Oil & Refining Company 


Baton Rouge, Louisiana 


of Reactor Control 


optimized start-up 


predicted correct controller settings 


foretold effect of load changes 


increased production 12.5 percent 


PREVIOUS EXPERIENCE with our 
polymerization pilot-plant showed that 
its temperature control was a difficult 
problem, so we undertook a funda- 
mental study of its control system. 
This involved formulating a mathe- 
matical model of the entire plant— 
including both reaction kinetics and 
dynamics of the heat-transfer process, 














CATALYST 





FEED Oe 





AND 
DILUENT 





Figure 1. By analog computer simulation of this pilot-plant re- 
actor and control system, Esso significantly upped its production. 
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and dynamics of the control equip- 
ment. Our analog computer study 
pointed out many design improve- 
ments; from the data obtained, we de- 
signed a stable reactor temperature 
control system. 

In our process, monomers are poly- 
merized in the presence of a catalyst 
and diluent — a highly exothermic 
reaction liberating about 500 Bru per 
pound of monomer reacting. This 
imposes a very high heat load on the 
reactor, and its jacket cooling surface 
is inadequate for good control. To pro- 
vide sufficient cooling, a cooling coil 
was installed inside the reactor. 


Possible Temperature 
Control Systems 

Study of Figure 1 shows several 
alternate ways to control temperature 
(See Table). In addition, other pos- 
sible methods include control of mo- 
nomer concentration, inlet feed tem- 
perature, catalyst concentration, diluent 
rate, etc. The question was, “Which 
temperature control method is best 
for our particular reactor?” Method III 
(Table) was the system we finally 
selected. 

Still another possibility is cascade 
control — a more complex system that 
involves additional controllers and 





transmitters. Correctly designed cas- 
cade control is more stable than a 
single-loop system; but the choice of 
the secondary variable is important 
if such stability is to be achieved. 
However, in our opinion, about the 
same beneficial results are obtained 
by a two-stage pneumatic controller 
with rate-before-reset circuit. Had our 
system proved unstable, we would have 
reconsidered cascade control. 

A preliminary look suggested that 
control of the heat removal from the 
reactor would be the easiest way to 
control reactor temperature. Steady- 
state calculations showed that both 
coil and reactor jacket would be re- 
quired to remove heat under normal 
operating conditions. Also, it would 
be necessary at times (start-up, low 
conversion) to put heat into the re- 
actor. 

This suggested that either the coil 
or the jacket should be placed on con- 
stant heat duty under flow control, and 
that the other cooling surface be placed 
on temperature control. Since the jack- 
et-to-coil area ratio is about 2:1, it 
would be best to place the coil on flow 
control and the jacket on temperature 
control, thus using the larger surface 
for changing the heat transfer rate. 
This system provides also for some 
flexibility, important in pilot plant 
operations. Having placed the coil on 
flow control, we had next to decide 
how to change rapidly the heat transfer 
rate in the reactor jacket. Before this 
could be done, the process dynamics 
and the process and control system 
characteristics had to be studied. 


Dynamic Model of the Process 


From the schematic drawing of the 
process a block diagram of the system 
is made (Figure 2). Each of the com- 
ponent functions (G) must be ex- 
pressed as a differential equation or 
transfer function. 

(1) Mfonomer Balance. Considering 
only a monomer balance and neglect- 
ing the effect of catalyst concentration 
on the reaction rate, the following ex- 
pression gives the concentration of 
monomer in the reactor at any time 
(ft) 

dX 


V F(X, 
at 


where & = f(T) 

(2) Reactor Heat Balance. To express 
the reactor temperature as a functicn 
of time, a heat balance around the 
reactor is made: 


a aT 
VC ppp dt 


+ U;A,fT; 

We Cu(T 

pp VX" k(AH,) 
This expression for the reactor heat 
balance and the monomer balance com- 
bined describes the reactor. To evaluate 
these expressions, we also must de- 
scribe the heat removal process from 
the reactor jacket and cooling coil as 


follows: 


(3) Reactor Jacket Heat Balance. 


aT 


Lk Oe = Psthdia 
P at ; 


+ U;Ajf(T T;), and 
(4) The Coil Heat Balance. 


oT oT, 
d 4 “ * u — + A u“ # u 
Pr p 1 5) 


dt 
4-2 DU,(1 T.)=0 


Since the coil volume is small, coil 


transients can be neglected: 
PwCyar vdT, (T T.)xDU,dl 
Solving for T, between limits: / = 0; 
: ip 14 Mei=e T=T. 


” ; ——"* (—DU, I) 
= (T — Ty) exp ~$ 
(VP Cw 1) 
(5) Mixing Section Heat Balance. 


Hy fs W ; C(T jo Pak: 


assumes W; >> f, 


Possible Temperature Control Systems 





Reactor Internal 
Method Jacket Coil 
I Water on flow Wate 
control 
Steam on te~ 
perature cop 


Water on flow 
ccatrol 

Steam on tem- 
perature control 


Water « 
contre 


Water on flow 
control 


Water and 
Steam on tem- 
perature control 


Water and 
steam on tem- 
perature control 


Water on flow 
control 








Nomenclature 


coil area, ft® 

jacket area, ft® 

reactants heat capacity, Btu/Ib °F 
water heat capacity, Btu/Ib °F 
coil diameter, ft 

error from control point, psi 
feed rate monomer -+- diluent, 
ft®/min 

steam rate, Ib/min 

latent heat of steam, Btu/Ib 
heat of reaction, Btu/Ib 
reaction rate constant, Ib/ib/min 
control gain, psi /psi 
transmitter gain, psi/°F 

reset gain 

valve gain, in./psi 

% valve travel 

total coil length, ft 

controller output, psi 

coil radius, ft 

reactor temperature, °F 
reactor inlet temperature, °F 
bulb time-constant, minutes 
well time-constant, minutes 
coil temperature, °F 

coil outlet temperature, °F 
derivative rate, minutes 
jacket outlet temperature, °F 
reactor jacket inlet temperature, °F 
reset rate, minutes 

valve time-constant, minutes 
cooling water temperature, °F 
coil heat-transfer coefficient, 
Btu/min/ft?/°F 

jacket heat-transfer coefficient, 
Btu/min/ft?/°F 

reactor volume, ft*® 

jacket volume, ft® 

velocity in coil, ft/min 

coil water rate, Ib/min 

water to jacket, Ib/min 
monomer concentration, Ib/ib 
derivative gain 

density of reactants, Ib/ft® 
water density, Ib/ft® 
transmitter output, psi 
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TEMPERATURE TRANSMITTER 


Figure 2. Block diagram of reactor temperature 
control system (G’s represent transfer functions.) 
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TEMPERATURE, °F 
(RELATIVE SCALE ) 


dX 


(1b) = 


Cx. 
Figure 3. Reactor temperature vs. reaction heat-rate constant. 


Heat Liberated = p, VX°k(AH,) 











Substituting Equations 4 and 5 into (3a) 
Equations 1 to 3, and simplifying: (3b) 
ov" (Wj)(Tw —T 
-—= O s) — é j) wv —_ 
dX : “4 dt , aT; 


(la) - a(X, — X) X“k 
dt + 6'~T) dt 


= b(fs) + 2(W;)(T x 


(T—T ef + h(T — T;) 
“oy ~ £9) where &, f, and W; are functions of T, 
T) + eX*k and 


The above three equations are used to 
describe the process and its dynamics. 


Control System Dynamics 


To simulate the reactor and its 
control system on the analog computer 
the following transfer functions that 
describe the control system components 
are needed. 





OPERATING POINT Controller Transfer Function. (propor- 
tional-plus-reset-plus-rate controller): 


(4b) 
Pp _ __K(Trs + 1)(Tos + 1) 


HEAT TRANSFERRED, BTU/ MIN 


e (Ts + 1/K,)(@’Tps + 1) 


Control Valves Transfer Function. 





(Sb) 
L Ky 


= ; fg and W,; 


p (Ts +1) 
are controlled by L. 


WATER RATE, LBS/MINUTE 


Temperature Transmitter Transfer 
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- Functton. 


Figure 4. Heat removed from reactor by cooling coil. 
dT = Asteriche indi- (6b) 8 —.- tpiikeiweild Km ieee _ 

7C , T Ph al J - sate t manip- ‘ 7 | vy - 
Vc pPp dt j T) U, A; (T T) ae ” ann, T ( I ws + 1)( I bwS + 1) 
ent in the diff- 
W.* Cu (Tw — Teo) + pp VX*k (AH,-) — The three process equations (1b), 


tion 
(2b), (3b), and the three control com- 
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ponent equations, (4b), (5b), (6b), 
can be used to simulate the entire sys- 
tem on the analog computer. 


Reaction Characteristics 


A simple mcdel for the polymeriza- 
tion reaction has been assumcd. This 
model (Equation 1) was cbtained by 
analysis of data from the pilot plant. 
We realize that this is a simplification 
and that the model might not be rigor- 
ous enough to predict product quality 
accurately; however, the model should 
be sufficient to predict accurately the 
heat loads and dynamic performance of 
the temperature control system. 

That the reaction-rate constant used 
in the rate equation is a function of 
temperature must be considered (See 
Figure 3). This plot will be fed into 
the computer to adjust the reaction rate 
for various temperatures. Note that the 
heat liberated varies as the square of 
monomer concentration and exponent- 
tally with temperature. This indicates 
a very nonlinear process that might be 
difficult to control, especially if the 
heat of reaction is large. 


Heat-Transfer Characteristics 


Before a satisfactory solution to the 
control problem can be obtained, the 
heat transfer rate should be investi- 
gated, and the effect on it of changing 
water-flow rates and temperatures. 
Note (Figure 4) that the heat transfer 
coefficient approaches a limiting value 
determined by the reactor film-coef- 
ficient, which becomes limiting at high 
flow rates. Also note that above 200 
Ibs/min further changes in water flow 
rate have very little effect on heat re- 
moval. This suggests that varying the 
water flow rate in the coil with reactor 
temperature would be a poor way to 
control the reactor, especially when the 
heat duty is expected to rise expo- 
nentially with temperature. 

As can be seen in Figure 5, a similar 
situation exists in the reactor jacket. 
The overall heat transfer coefficient 
eventually reaches a region where velo- 
city changes do not effect heat transfer. 
This points out an important fact 
about the control system. The annular 
space between the outer reactor wall 
and the jacket wall is large. Thus, 
large quantities of “once-through” wa- 
ter would be required for a good heat 
transfer coefficient. Heat transfer co- 
efficients of 30 to 40 Btu/hr/ft?/°F 
are required to transfer heat rapidly 
at reasonable temperature differences. 

To conserve water and insure good 
heat transfer, a pumparound system 
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Figure 5. Effect of jacket-water velocity on overall heat-transfer coefficient. 
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was installed. Thus, changes in water 
little effect on 
ratio of 


flow rate have 
transfer because 
through water flow rate to pump- 
around rate was 1:5 or higher. There- 
fore, change of jacket-water inlet tem- 


the once- 


perature 
heat variable, with overall coefficient and 


water flow as secondary variables 


was chosen as the primary 


Control Valve Operation 


The reactor temperature control op- 
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Figure 6. Jacket control-valve operation. 
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Figure 7. Program for analog computer simulation of the reactor and control system. 


erates both the water valve and steam 
valve. Valve operation and its effect on 
inlet water temperature are shown in 
Figure 6. Note in the differential equa 
tion for heat balance around the re- 
actor that the water flow rate (W;), 
the reactor jacket inlet temperature 
(T,;,.) and the overall coefficient ( U;) 
are changed for each new position of 
the valves. When the valves are so 
perated, the heat transfer rate is 
changed faster, and the control system 
ind process characteristics are matched 


re precisely 


ANALOG COMPUTER 
PREDICTION OF 
REACTOR TRANSIENTS 


When the differential equations and 
transfer functions describing the sys 
rem are programmed, the computer ts 
in essence a pilot plant of the pilot 
plant. The analog computer diagram 
for the reactor system iS shown in 
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Figure The computer can predict 

before startup the performance of the 

entire system; the effects of variables 

and load changes on the system can be 

determined; and the optimum start-up 

procedure and controller settings can 
obtained. 

The reactor transients predicted by 
the computer during start-up are 
shown in Figure 8. Note how the heat 
load cn the reactor varied during start- 
up. The start-up procedure calls for 
having diluent in the reactor and hav- 
ing the reactor at reaction temperature 
In this situation, heat is being removed 
by the coil and exactly the same 
amount of heat is being supplied by 
the jacket to keep the reactor tempera 
ture constant. As feed and catalyst are 
introduced into the reactor, its tem- 
perature decreases because the mono- 
mer concentration is low, there is very 
little heat due to reaction, and addi 
tional heat must be supplied to raise 


the incoming feed to reaction tempera 
ture. To compensate for this, the con- 
trol system calls for less water and 
more steam, and increases jacket-water 
temperature. As monomer concentra- 
tion increases, the heat load on the 
reactor increases, and the control sys 
tem reduces inlet water temperature 
and increases jacket water flow 

After about 80 minutes, the jacket 
must begin removing heat from the 
reactor. The control system continues 
adjustments until monomer concentr2 
tion reaches an equilibrium in about 
240 minutes. As can be seen from the 
computer plots, transients of long dura 
tion are expected. During these transi 
ents the control system is continuously 
making adjustments to keep the reactor 
temperature at the set point 

It is necessary also that reactor tem- 
perature approach the set point with 
little overshoot. The computer deter 
settings that 


mined the controller 





would do this. As seen in Figure 8, no 
overshoot occurred with proper con- 
troller settings. 

We studied also the effect of the 
overall heat transfer coefficient on 
control. Figure 8 shows transient curves 
with overall heat-transfer coefficients 
of 30 and 40 Bru/hr/ft*/° F. Adequate 
control is obtained in either case, but 
the control positions are different for 
the different coefficients. As the co- 
efficients are reduced below these val- 
ues, instability will occur and the feed 
rate must be reduced for stable opera- 
rion. 


Effect of Monomer 
Concentration 

Wich the analog model, the effect 
of monomer concentration on the re- 
actor stability can be studied. Figure 9 
shows the effect of varying monomer 
concentration at a constant reactor 
temperature. This is a start-up situa- 
tion, with the reactor at reaction tem- 
perature and various monomer con- 
centrations as a parameter, a situation 
which can arise if catalyst flow is lost 
and the monomer builds up beyond 
its equilibrium value. When catalyst 
flow is resumed, a load change is im- 
posed on the reactor and transients are 
introduced. The size of the upset in- 
creases as Monomer concentration go¢s 
higher than its equilibrium value. 
Equilibrium concentration depends on 
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Figure 8. These start-up transient conditions as predicted 
by the computer checked out on 


the actual plant. 





reactor holding time, inlet monomer 
concentration, and reaction tempera- 
ture. A monomer concentration is 
eventually reached (Figure 9), where 
instability occurs and the reactor runs 
away. 


Effect of Reactor Temperature 


For a given monomer concentration, 
there is a reactor temperature that can 
not be exceeded and still have stable 
control (Figure 10). As temperature 
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Figure 9. Effect of changing monomer con- 
centration at constant reactor temperaiure. 


Figure 10. Effect of changing reactor tem- 
perature at constant monomer concentration. 
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Figure 11. The computer predicted these stable 
regions of reactor operation. 


UNSTABLE REGION 











increases, larger and larger transients 
are introduced and eventually an un- 
stable region is reached. In every case 
the monomer concentration drops, but 
in the unstable case the reaction rate 
constant (&) increases faster than the 
concentration term X* decreases; and 
since the control system has already 
called for maximum cooling, the re- 
action will proceed until the monomers 
in the reactor are consumed. 


Reactor Stability 


As has been discussed, both mono- 
mer concentration and temperature af- 
fect reactor stability. In addition, re- 
actor holding-time, inlet monomer 
concentration, and feed and cooling- 
water temperatures affect the stable 
regions for the reactor. Note in both 
Figure 9 and 10 how the analog com- 
stable-control 


puter pinpointed the 
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Figure 12. These recordings of transients from the actual plant 
prove the correctness of computer-predicted controller set- 


tings. Top, set-point change; lower, reactor load-changes. 





regions. These stable and unstable re- 
gions are shown in Figure 11. 
Increasing reactor holding time and 
decreasing feed and cooling-water tem- 
peratures increases the area of stable 
operation. This stable region also can 
be enlarged by increasing the heat- 
transfer area or the overall heat-trans- 
fer coefficient. The closer the operat- 
ing point is to the dividing line be- 
tween the stable and unstable regions 
in Figure 11, the less stable the control. 


Comparing Computer 
Predictions to Actual Response 

There is excellent agreement be- 
tween actual plant performance and 
computer predictions. The plant was 
started up with computer-determined 
controller settings. [hese settings have 
not been changed since! The control 
system regulates reactor temperature 
with minimum overshoot on small 
load and set-point changes. (Figure 
12). These curves follow closely what 
the computer would predict for an 
increase in monomer concentration. 
Unfortunately, it has not been possible 
to take a reactor sample which could 
be analyzed for monomer concentra- 
tion when these upsets occurred. How- 
ever, this does indicate that unstable 
conditions do exist if the reactor tem- 
pearture and monomer concentration 
exceed certain limits. 


Benefits of Analog Simulation 


As a result of our analog computer 
study, we were able to design a stable 
reactor control system, with which 
automatic reactor startup can be ob- 
tained. Because of this study, no trial- 
and-error procedures were necessary in 
the field to determine the controller 
setting. In addition, the reactor control 
system requires very little operator 
attention. 

The equations and _ conclusions 
reached in this study can be applied 
also to any stirred-tank reactor. When 
carrying out highly exothermic reac- 
tions in a stirred-tank reactor, precau- 
tions should be taken to size the 
reactor and its heat transfer surfaces so 
that operation is in a stable operating 
region. 


This article is based on ISA paper 72- 
NY60, presented to the Computer Clinic 
Session, Annual Conference, New York 
City, September 25-30, 1960. 





Are you up to date on ISA‘s latest train- 
ing + terials? Write ISA Headquarters, 
Penn Sheraton Hotel, 530 Wm. Penn Place, 
Pittsburgh 19, Pa., for information. 
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Pulp and Paper Symposium Report 


Face Up to a Challenging Future 


Sponsored jointly by the Technical 
Association of the Pulp & Paper In- 
dustry (TAPPI) and the Instrument 
Society of America, the National 
Symposium on Pulp and Paper In- 
strumentation was attended by more 
than 200 persons during May 10-12, 
1961 at the Northland Hotel, Green 
Bay, Wisconsin. 

Speaking on the subject of “Pro- 
fessionalism” Dr. Ward Harrison, 
President of the Allied Paper Com- 
pany, capably delivered the keynote 
address, which launched the formal 
proceedings. 


The Program 


The technical program consisted of 
panel discussions, technical papers, 
a two-day Maintenance Clinic, a 
Management Workshop, and tours to 
local pulp and paper mills and to the 
Institute of Paper Chemistry in near- 
by Appleton, Wisconsin. 

Some of the greatest interest dur- 
ing the entire symposium was gen- 
erated by the three panel discussions 
—one on “Mill Instrument Educa- 
tion,” another on “Application of 
Computer Control in Pulp and Paper 
Industry,” and _ still another on 
“Comparison of Instrumentation 
Systems.” All the discussions tended 
to recognize the need for steady ad- 
vances in the industry. 


The Challenge 


If some poor souls had gone to the 
symposium banquet entertaining il- 
lusions of fat profits and a complac- 
ent industry, they most certainly 
must have suffered severe indiges- 
tion before the evening was over. 
For the banquet speaker, Dr. Lincoln 
R. Thiesmeyer, President of the Pulp 
and Paper Research Institute of Can- 
ada, pulled no punches in describing 
the ultra-advanced concepts that will 
have to be applied if a company 
wants to survive in the toughly com- 
petitive future. 

According to Dr. Thiesmeyer, the 
industry is destined to undergo tre- 
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mendous changes in the not too dis- 
tant future. Instruments and auto- 
matic controls will be expected to 
enhance the newer process tech- 
niques. Anyone not willing or able 
to roll with the upheaval may dis- 
appear from the competitive scene. 
His message was a sobering one— 
one of awakening and challenge! 


Key figures in 
making the Na- 
tional Symposi- 
um on Pulp and 
Paper Instru- 
mentation a suc- 
cess were: I. to 
r. (seated), C. D. 
Lindwall, J. W. 
Replogle, Jr., G. 
G. M. Eastwood, 
P. M. Giesler, 
and J. R. Restle; 
(standing) E. 
Kehoe, E. W. 
Prince, M. A. 
Schreiner, J. D. 
Morrissey, and 
D. B. Johnson. 


Lending valuable support to the 
National Symposium on Pulp & 
Paper Instrumentation in the role 
of keynote speaker was Dr. Ward 
Harrison, President, Allied Paper 
Company, Kalamazoo, Michigan. 


Proceedings 

A copy of the symposium proceed- 
ings is being sent to each registrant. 
Extra copies may be obtained at a 
unit cost of $3 to members and $5 
to non-members by writing to: In- 
strument Society of America, Penn 
Sheraton Hotel, 530 William Penn 
Place, Pittsburgh 19, Pennsylvania. 





Dr. Frank B. Goddard 
et Propulsion Laboratory 
California Institute 


of Technology 


cripps 


Dr. Roger R. Revelle 
c Instit of 
Oceanography 
Jniversity of California 


ae 9 
Dr. Allen V. Astin Robert L. Wehrli 
National Bureau Robertshaw-Fulton 


tion C 
f Standards 


Looking Ahead to Los Angeles: best bet for ’61 


Five days of reliable information from undersea to 
outer space-—that’s what instrument men will get when 
they attend the 16th Annual ISA Instrument-Automa- 
tion Conference and Exhibit in Los Angeles, September 
11-15. 


Right at the start, everything from marine sciences 
to aero-space instrumentation—plus a lot in between— 
will be pulled together into one hard-hitting opening 
session Monday morning. On this first day of ISA’s 
big annual show, four nationally-known authorities 
from significant fields in the total range of instrumen- 
tation will keynote each aspect of the conference theme. 


Dr. Roger R. Revelle, director of the Scripps Institu- 
tion of Oceanography, University of California at La 
Jolla, will cover critical measurements needed to pro- 
vide knowledge of the paradoxically little-known and 
now vitally-important undersea realm. During Dr. Re- 
velle’s long association with Scripps, he has seen its 
development into the largest oceanographic institution 
in the world and he is the first alumnus to become its 
director. 


Robert L. Wehrli, vice president and assistant to the 
president, Robertshaw-Fulton Controls Company, will 
discuss consumer product and industrial process meas- 
urements. Mr. Wehrli was just recently appointed to 
his new post with Robertshaw-Fulton, moving to this 
position from Anaheim, California, where he was vice 
president and general manager of R-F’s Aeronautical 
and Instrument Division. 


Dr. Frank B. Goddard, assistant director-planning, 
Jet Propulsion Laboratory, California Institute of Tech- 
nology, will cover the requirements for reliable infor- 
mation in the conduct of the nation’s space program. 
Prior to his present post at JPL, Dr. Goddard was as- 
sistant director for NASA relations for the National 
Aeronautics and Space Administration. 


The. Director of the National Bureau of Standards, 
Dr. Allen V. Astin, will examine overall needs for high 
quality standards to support the total scope of expand- 
ing technology. Dr. Astin’s contributions include the 
development of improved methods of measuring dielec- 
tric constants and power factors of dielectric materials, 
and a better understanding of the nature of energy 
losses in air capacitors. In the field of electronic instru- 
mentation, he pioneered the development of radio tel- 
emetering techniques and instruments. He also applied 
this work to studies of meteorological problems in the 
earth’s atmosphere and of cosmic rays. The techniques 
have since been widely used by scientists throughout 
the nation in studies involving the upper atmosphere. 
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How Professional Is Instrumentation? 


On Wednesday, September 13, a full day’s session ex- 
ploring the scope, status and future of professional ac- 
tivity in the field of instrumentation will be the theme 
of an Education Forum. Sponsored by the National Edu- 
cation Committee of ISA and organized by Lloyd Slater, 
executive director of the Foundation for Instrumenta- 
tion Education & Research (FIER), the forum will place 
the question “Is Instrumentation a Professional Field?” 
before a distinguished group of educators, engineers and 
technical manpower specialists. 

Reports will first be heard from management repre- 
sentatives in the chemical, aero-space, power and bio- 
medical fields on the status of instrumentation pro- 
fessionalism in each of these fields. Next will follow a 
review by educators prominent in instrumentation of 
university graduate programs and their relationship to 
professional activity in the field. Finally, reflections on 
the problems curbing professionalism will be provided 
by people active in instrumentation. A highlight of the 
forum will be the keynote address by Prof. Kurt S 
Lion of M.I.T., who will present a unique history of the 
emergence of instrumentation as a major field of pro- 
fessional endeavor. 

It is clear that the 1961 Education Forum will deal 
with a major concern of the ISA: the problem of na- 
tional recognition of its field as one involving profes- 
sional preparation and status. Since this is an important 
and controversial question, both within and outside the 
Society, it is expected that attendance to the forum will 
be quite sizable and articulate. All ISA members con- 
cerned with their own status as technical people and 
with the future of their Society should plan to attend 


Instrument Maintenance Clinic 


Preceding the conference, the traditional Instrument 
Maintenance Clinic will be held, Saturday and Sunday, 
September 9 and 10, in the modern classroom laboratory 
facilities at Founders Hall on the University of Southern 
California campus. Chairman John Petrillo, Ralph M 
Parsons Co., says the accent will be on practical aspects 
of instrumentation installation, operation and mainte- 
nance. A large percentage of the sessions will emphasize 
newer developments in electronic control industrial in- 
strumentation which have been in wider usage in the 
last few years. On-stream analyzers will be discussed in 
several sessions and basic coverage of pneumatic and 
hydraulic instruments with some of the later develop- 
ments, will round out the program. 

Some of the vendors who will participate in the clinic 
are Minneapolis-Honeywell; Taylor Instrument Cos.; 





Foxboro; Moore Products; Robertshaw-Fulton; Swart- 
wout Div., Crane; Beckman Instruments; Consolidated 
Electrodynamics; Waugh Engineering; The Hays Corp.; 
Greenbrier Instruments; Hallikainen Instruments; Fisch- 
er & Porter; Analytic Systems; Black, Sivalls & Bryson; 
Bailey Meter Co.; Mason Neilan; Fisher Governor; Gen- 
eral Controls and Leeds & Northrup. 


Conference Highlights 


An innovation to the annual conference format is the 
Manufacturers’ New Advances session, which gives ex- 
hibitors an opportunity to participate in a workshop 
The session, developed by J. V. Hobbs, research instru- 
mentation group scientist with Rocketdyne, will be re- 
stricted to original development engineers from instru- 
ment manufacturers and will cover case histories of 
technical advances in measurement and control repre- 
sented by new market items. Basic theory and tech- 
niques are to be emphasized as well as course of 
development leading to new products, according to cri- 
teria set forth by Chairman Hobbs and his screening 
committee. 

Along with more than 80 technical sessions slated 
for the five-day conference, John Witherspoon of Rock- 
etdyne, conference program coordinator, says ISA’s 15th 
Anniversary will also see a group of cooperating so- 
cieties providing even greater scope to the program. 
The American Chemical Society is sponsoring two ses- 
sions on “Current Trends in Analytical Instrumenta- 
tion” and “Future for Process Instrumentation,” with 
Dr. Kenneth Gardiner, Bell & Howell Research Center 
and Donald T. Sawyer, University of California, pre- 
siding. “Electrical Measurement Standards” will be the 
subject of the Precision Measurements Association 
neeting directed by Phillip Painchaud of Nortronics. 

Discussion of operating principles, installation re- 
quirements and operational procedures for all types of 
flow measurement devices will mark the sessions of 
the Southern California Meter Association. Program of 
the California Natural Gasoline Association will explore 
instrumentation in that industry through a panel dis- 
cussion of the CNGA-developed chromatographic test 
methods. IRE’s Professional Group for Reliability and 
Quality Control will hold two meetings on the effect of 
measurement quality on the reliability of information 
acquired from various instrumentation systems. 

Other features include a panel session on air pollu- 
tion, developed by Robert Chapman, Beckman Instru- 
ments, under the ISA Analysis Instrumentation Divi- 
sion, and an Automation Forum, organized by Aerojet- 
General’s John Brown, compliments of the Los Angeles 
Host Committee. 

Two plant tours, set up by the Physical & Mechanical 
Measurement Division, will be sandwiched in as actual 
technical sessions during the conference. On Tuesday, 
September 12, the Strain Gage Session III will be a 


Plant tour of Micro Systems, Inc., will comprise third segment 
of Strain Gage Session. Attendees will see, among other facil- 
ities, the firm’s semiconductor strain gage production line. 
Pictured above is gage factor determination and strain qualifi- 
cation test equipment, with constant moment beam with Micro 
Sensors® (left), controller (center) and output plotter (right). 


One of the tour 
sites for the 
ladies will be 
the Wayfarer’s 
Chapel at Portu- 
guese Bend, high 
above the Palos 
Verdes coast. 


plant tour to Micro Systems, Inc., in San Gabriel, 
spearheaded by program developer, S. C. Sanchez of 
M-S. The second plant tour on Thursday, September 14, 
will take participants to the new Ling-Temco plant in 
Anaheim, Calif. Developed by Wilson Bradley, Jr. of 
Endevco as the third session under Shock and Vibration 
Instrumentation, the tour will be conducted by Kelsey 
Martin, Ling-Temco Electronics. 


“Be Kind To Your Wife” Week 


A unique week has been set aside by the Los Angeles 
Host Committee for that special lady in the life of each 
instrument man. “Be Kind To Your Wife” Week has 
been officially proclaimed from September 10 through 
15, and the best way for ISA members to celebrate 
this special event is to bring their wives to the Fall 
show! She’ll have the time of her life with interesting 
companions and lots of fun things to do. The program 
is being enthusiastically prepared by Mrs. Alex Thack- 
ara, chairman of the ladies program, and includes the 
following “main events”. 

Registration, Sunday through Wednesday, September 
10-13: $3.00. 

Monday, September 11: the true California beauty 
will be seen as a naturalist guides a jeep-train tour of 
the Arboretum in San Gabriel valley. Luncheon will be 
served at Eaton’s Santa Anita Restaurant, followed 
by a visit to historic Mission San Gabriel in the heart 
of the vziley, truly a link with California’s colorful 
pasi. T and lunch: $5. 

Tue: _«y: activities will focus on a visit to Marineland 
oceanarium and sea circus. With the blue Pacific back- 
drop, the agile porpoise and whale will entertain the 
ladies until lunchtime at the Marineland restaurant 
This will be followed by a visit to the beautiful Way- 
farer’s Chapel, high above the Palos Verdes coast 
Tour and lunch: $7. 

Wednesday: fashions by California’s top designers will 
be presented in the typical California setting of the 
charming Bel-Air Hotel. Time has been set aside for a 
stroll in the gardens, so that the ladies can return 
refreshed and relaxed for the evening banquet festiv- 
ities. Enroute they will see homes of many of Beverly 
Hills’ famous residents. Fashion show and lunch. $9. 

The above three days of tours and lunches, including 
registration fee are offered as a package at $22. 

An optional tour will be available Thursday—Disney- 
land Day! A bargain package of $10 incudes bus fare, 
entrance fee, guided tour, smorgasbord lunch and caba- 
ret show, plus many of the latest and best rides offered 
in Disneyland. 

The total package of events, including the Disneyland 
tour and registration fee is $32. 

Friday, September 15: anyone for bridge, shopping, 
TV shows, sightseeing? This day, as on others, the 
Hospitality Hostesses will be helpful with suggestions 
for entertainment and restaurants. 
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Power Symposium Report 


Power Industry Makes Progress 


The ISA Fourth National Power 
Instrumentation Symposium, held in 
Chicago during May 8-10, 1961, 
brought together many of the promi- 
nent management and engineering 
figures in the “mushrooming” 
American electric power industry. 
The theme for this year’s symposi- 
um was: “Experiences in Power 
Control Systems.” 

Listed among the registrants were 
representatives of 32 electric utility 
companies, 35 manufacturing com- 
panies, and 8 consulting firms. 

Following a brief introduction 
by Verne L. Stone, Manager of 
Power Production for Common- 
wealth Edison Company; the keynote 
speaker, Walker L. Cisler, Presi- 
dent of Detroit Edison Company, 
proceeded to set a fast pace with his 
forward-thinking address, “Perspec- 
tives in Power Control Systems.” 
Also at the speakers’ table during 
the opening session were E. C. Kist- 
ner, General Symposium Chairman, 
H. A. Van Wassen, Program Chair- 
man, P. A. Sprague, ISA President- 
Elect Secretary, Nathan Cohn, Vice 
President of ISA Industries and Sci- 
ences Department, and Alfred Wat- 
son, Chicago Host Committee Chair- 
man. 


Tremendous Growth 


Mr. Cisler pointed to the fabulous 
growth of the electric power indus- 
try—“In 1948 our industry had a 
generating capability of 57-million 
kilowatts. By 1963 we will have 
about 211-million kilowatts. By 1985 
we will need from 625 to 875-million 
kilowatts.” 

Newer trends are being established 
continually. No cobwebs can be tol- 
erated—either on unproductive, in- 
efficient equipment, or in the minds 
of those who do the _ industry’s 
planning! 


Progressive Papers 


In accordance with the general 
tone of the symposium, the following 
thirteen papers aroused considerable 
interest among the attendees, as 
evidenced by the lively discussions 
that ensued after every presentation. 
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Walker Lee Cisler, President and 
Director of the Detroit Edison Com- 
pany, delivered the keynote ad- 
dress, “Perspectives in Power Con- 
trol Systems,” to kick off the Fourth 
National Power Instrumentation 
Symposium. 


“A.C.T.R.U.S.— Automatically Con- 
trolled Turbine Run-Up System” by 
Denton R. Fenwick, Associated 
Electrical Industries, Ltd., England. 


“Putting the Digital Computer to 
Work at the H. B. Robinson Station” 
by Henry Wachtel, Ebasco Services, 
Inc., and W. B. Kincaid, Carolina 
Power & Light Co. 


“A Positive Coal-Flow/Air-Flow 
Combustion Control System with 
Oxygen Control Modification for a 
Cyclone-Fired Boiler,” by D. I. Man- 
ter, Public Service Co. of New 
Hampshire and R. R. Tressler, Jack- 
son & Moreland. 


“Satisfying Power Station Chemistry 
Requirements by Instrumentation” 
by M. M. Baker, Commonwealth 
Edison Co. 


“Continuous Analysis of Impurities 
in Water in Nuclear Power Plants by 
Flame Photometry” by L. E. Maley, 
Waters Associates. 

“Analysis of Control Valve Problems 
in High Pressure-Drop Service” by 
J. R. Bermingham and J. T. Muller, 
Leslie Co. 


“Data Logging Development & Com- 
puter Experiences in Eight Installa- 
tions of Gulf States Utilities Com- 
pany” by J. O. Robichau, Gulf 
States Utilities Co. 


“The Semi - Automatic Station 
Evolves” by R. F. Scheibel, Sargent 
& Lundy Engineers. 


“Power Plant Training at Kodak 
Park” by Frank T. Finley, Eastman 
Kodak Co. 


“The Application of Transistors, 
Mag-Amps and Vacuum Tubes in 
Power Plant Instrumentation” by J. 
L. Cockrell and E. W. Voorhoeve, 
Leeds & Northrup Co. 


“Experiences With Flame Failure 
Detectors on Large Coal-Fired Steam 
Generators” by J. W. Wanless, A. E. 
Featham, and L. J. Simpkin, Detroit 
Edison Co. 


“New Tools for Safeguarding Utility 
Boiler Furnaces” by R. R. Beal, 
Bailey Meter Co. 


“Operating Practices Conducive to 
Safe Boiler Operation for Gas Fir- 
ing” by E. C. Mornhinweg, Texas 
Power & Light Co. and C. W. Geue, 
Texas Electric Service Co. 


Next Year 


Next year’s Power Instrumenta- 
tion Symposium, having the theme 
“Power Automation in Use,” will be 
held in Fort Worth, Texas during 
May 7-9, 1962. Many of the contro- 
versial questions that were raised 
during this year’s discussions will be 
dealt with in the papers programmed 
for next year. 


Proceedings 


A bound copy of the proceedings, 
containing all the papers presented 
at the symposium, is being sent to 
each registrant. Additional copies 
are available at a charge of $5 for 
members, $8 for non-members. To 
obtain copies write: Instrument 
Society of America, Penn-Sheraton 
Hotel, 530 William Penn Place, 
Pittsburgh 19, Pennsylvania, Attn’ 
Publications Department. 
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ISA Team Goes to Budapest for IMEKO 61 


A fourteen man delegation of 
American engineers and scientists, 
including nine representatives of 
ISA, participated in the International 
Measurement Conference (IMEKO) 
held in Budapest, June 26 to July 1. 

The delegation was headed by Los 
Angeles Section member, Harry E. 
Burke, Jr., vice president and gen- 
eral manager of Consolidated Sys- 
tems Corp. Mr. Burke was appointed 
by the ISA Executive Board as the 
official Society delegate to the Bu- 
dapest conference and a voting mem- 
ber of the International Prepatory 
Committee of IMEKO 61. As such he 
was responsible for programming the 
ISA participation at the conference. 

The program featured approxi- 
mately 140 papers from more than 20 
different nations with parallel trans- 
lations in English, French, German 
and Russian. 

The United States delegation pre- 
sented nine papers on quality con- 
trol, flight test instrumentation, heat 
transfer measurements and spectro- 
photometry, with a tenth paper giv- 
en by an AIEE representative. ISA 
members presenting papers were: 


Dr. J. H. Laub (Los Angeles Sec- 
tion), Jet Propulsion Laboratory; 
Gas Lubrication in Instruments and 
Control Devices. 


Edwin A. Pecker (Los Angeles 
Section), consulting engineer; The 
Role of Quality Control in Instru- 
ment Manufacture. 


John K. Stotz, Jr. (Long Island 
Section), Grumman Aircraft Corp.; 
The Role of Instrumentation in 
Flight Testing of Aircraft. 


Dr. Thomas A. Perls (Santa Clara 
Valley Section), Lockheed Aircraft 
Corp.; Pyroelectric Transducers for 
Heat Transfer Measurements. 


Robert E. Gorton (Connecticut 
Valley Section), Pratt & Whitney; 
Techniques for Measurement of Sur- 
face Emittance Data Required for 
the Engine-Ring Design of Radiators 
in Space-Craft. 


Dr. D. Muster (Central New York 
Section), General Electric; A Phase- 
Measuring System for Use with Dis- 
torted Low-Level Wave Shapes. 


Translated Russian Journal of Optics & 
Spectroscopy Available to ISA Members 


Economically-minded ISA mem- 
bers can now subscribe to English 
translations of the monthly Russian 
journal of Optics & Spectroscopy, 
Optika i Spektroskopiya (OiS), at 
a low rate through a cooperative 
plan evolved by the Optical Society 
of America. 

OSA has been translating OiS and 
distributing it free to all their own 
members and OSA Journal subscrib- 
ers under a National Science Foun- 
dation (NSF) grant. 

The free distribution was launched 
as a three-year experiment to culti- 
vate readers into looking to a trans- 
lation journal, not as an oddity, but 
as a regular source of valuable in- 
formation. Interesting _ sidelight: 
OSA has discovered that the ma- 
jority of references cited in OiS are 
to English language journals! 

In December 1961 the OSA-NSF 
experiment comes to an end. Since 
interest in OiS’s scientific contents 
is now too lively to discontinue the 


translation service, OSA has de- 
vised the “OiS Club”. Put simply, 
this means a special low subscrip- 
tion rate of $11 for members of 
those societies taking part in the 
OiS Club scheme. ISA is one of 
thirteen cooperative societies par- 
ticipating in the Club at the present 
time. 

OSA officials firmly state that if 
a translated scientific journal is to 
be of real use, it should be read 
widely by all the people working in 
the field, and that these results 
should be made available in the 
shortest possible time. OiS is trans- 
lated into English, published and 
distributed within three months of 
the Russian issue—the OiS July 1961 
issue will be published in English 
in October. 

ISA members interested in taking 
advantage of the OSA offer can 
obtain further details or subscrip- 
tion forms directly from the Assist- 
ant Secretary, OSA, 1155 16th St., 
N.W., Washington 6, D.C. 


Non-ISA members presenting pa- 
pers under Society sponsorship were: 
Verne R. Boulton of Aerojet-Gen- 
eral. Integrated Measuring Systems; 
Dr. Beno Sternlicht of General Elec- 
tric: Indirect Method of Film Thick- 
ness Measurement in Fluid Bearings, 
and Beckman Instruments’ Dr. Wil- 
bur Kaye: Standards and Test Meth- 
ods in Spectrophotometry. 

AIEE representative A. D. Hasley, 
Bell Telephone Laboratories, pre- 
sented a paper on the measuring 
techniques associated with the stand- 
ard recently developed by the work- 
ing group on wideband frequency 
transformers of the AIEE. 

Also attending IMEKO with the 
ISA delegation were George I. Tou- 
manoff, Long Island Section, Air- 
borne Instruments; Dr. Leland Cole, 
Los Angeles Section, Beckman In- 
struments and Dr. J. M. Pettit of 
Stanford University. 

IMEKO 61 broadened its scope this 
year, dealing not only with scientific 
and industrial measurements, but 
also centering interest on the con- 
struction, design and manufacture of 
instruments. 





Don’t Miss It! 


ISA 
ANNUAL BANQUET 


International Ballroom 
BEVERLY HILTON HOTEL 
September 13, 1961 


Doors will be open for dinner at 


7:30 pm 
$13.50 


includes 


banquet, free transportation* 
from downtown Los Angeles, 
complete floor show, dancing 

. a whole evening of enter- 
tainment! 


*Buses depart from Biltmore and 
Statler Hilton at 6:00 and 6:30 pm 
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Nominees 
for ISA 
Executive 
Board 


N. Cohn 


Nathan Cohn, nominee for President-elect-Secretary. 
Mr. Cohn is Vice President, Technical Affairs, Leeds & 
Northrup Co. A member of the Philadelphia Section 
since 1955 and currently Vice President, Industries & 
Sciences Department, he served on the National Society 
Structure & Planning. Committee in 1958-1859. As one 
of a group of American automatic control specialists, he 
represented ISA on a State Department-sponsored ex- 
change tour of scientific institutions and industrial 
establishments in Russia in 1958. From 1957 to 1959, 
while serving as Chairman, National Publications Com- 
mittee, he instituted, with financial support from the 
National Science Foundation, the continuing ISA pro- 
gram of publishing English translations of the four 
major Russian technical journals in the instrument and 
automatic control field 


John R. Mahoney, nominee for Vice President-elect- 
Standards & Practices Department. Mr. Mahoney is 
Superintendent, Instrument & Machine Engineering De- 
partments, Oak Ridge Gaseous Diffusion Plant, Union 
Carbide Nuclear. He has been an ISA member since 1946 
and is a Past President and Vice President of the Oak 
Ridge Section. Currently serving as District III Vice 
President, Mr. Mahoney has held many national offices, 
including Chairman of the Nuclear Division, Standards 
and Practices Committee, 1958-1959, and Chairman of 
the District III Membership Committee, 1957-1959. 


Dr. Benjamin W. Thomas, nominee for Vice President- 
elect—Technical Department. Dr. Thomas is Director, 
Instrumentation Physics Research, Texas Butadiene & 
Chemical Corp. He has been a member of the Houston 
Section since 1951 and is currently serving as its Presi- 
dent. An Associate Director of the ISA Analysis Instr: - 
mentation Division from 1957 through 1958, he also 
served as a member of the National Publications Com- 
mittee in 1958 and as Editorial Advisor to the ISA 
Journal, 1957 through 1958. During 1959, Dr. Thorias 
served as Executive Assistant to ISA’s National Pres- 
ident 


Alonzo R. Parsons, nominee for Vice President, District I. 
Mr. Parsons is Regional Training Coordinator, Industrial 
Products Group, Minneapolis-Honeywell Regulator Co. 
A member of the New York Section since 1952, he 
served consecutively as Treasurer, Secretary, Vice Pres- 
ident and President of his Section from 1956 to 1960, 
and in 1958 organized a Medical Sub-Section. He is the 
present Chairman of the ISA National Supplementary 


H. J. Bowman Cc. H. Callier 


ISA Journal 


J. R. Mahoney Dr. B. W. Thomas 


J. H. Park, II 


A. R. Parsons 


Education Committee and District I Education Commit- 
tee Chairman. 


Harold J. Bowman, nominee for Vice President of Dis- 
trict INI. Mr. Bowman is Project Superintendent, Savan- 
nah River Atomic Energy Plant, E. I. duPont de Ne- 
mours. He joined the Charleston Section in 1946, was 
later affiliated with the Wilmington Section and is 
currently a member of the Savannah River Section. 
From 1947 to 1950 he served on the Executive Commit- 
tee, Charleston Section, and from 1954 to 1955 performed 
in the same capacity for the Savannah River Section 


Charles H. Callier, nominee for Vice President of Dis- 
trict V. Mr. Callier is Head of the Process Control De- 
partment, The National Cash Register Co. He joined the 
Cincinnati Section in 1955, later transferred to the 
Dayton Section where he was Vice President, 1957-1958, 
and President, 1958-1959. He is currently serving as Na- 
tional Nominator and Membership Chairman of Dist. V. 


J. Howard Park, III, nominee for Vice President of Dis- 
trict VII. Mr. Park is President of Maintenance Engi- 
neering Corp. He is currently serving as the District VII 
Vice President, having assumed this office in November 
1960 following the resignation of Tom Pierson. Mr. Park 
has been a member of ISA since 1946 and was the Hous- 
ton Section National Delegate for 1959-1960. 


E. See Day, Jr., nominee for Vice President of District IX. 
Mr. Day is Manager, Instrumentation Design Operation, 
General Electric Co., Hanford Atomic Products Opera- 
tion. One of the founders of the Richland Section, he 
served as its charter President, 1947-1948, National 
Delegate, 1948-1949, and member of the Board of 
Directors, 1953-1954. During the years 1954 to 1958, he 
chaired the RP25 Committee, ISA Standards & Practices 
Department—the first committee to develop a standard 
in the nuclear area: RP25.1 “Materials for Instruments 
in Radiation Service”. 


Allan E. Lee, nominee for Vice President of District XI. 
Mr. Lee is Manager, Electronics Industry Economics 
Research, Stanford Research Institute. He joined the 
Northern California Section in 1953, later served as Vice 
President, President and National Delegate. One of the 
founders of the Santa Clara Valley Section, he chaired 
the organizing committee which brought about a charter 
grant in 1958. He was appointed the Santa Clara Valley 
Section National Delegate for 1959-1960 and served as 
Program Chairman for 1960-1961. 


E. S. Day, Jr. 





ISA Expands to Meet the Challenge 


by J. T. VOLLBRECHT 
President, Energy Control Corp. 
New York, New York 
(Past President ISA, 1957) 


This review of Society affairs during 
1957 is the seventh in a series of 
ISA Journal reports by past-presi- 
dents as a part of ISA's 15th Anni- 
versary Celebration during 1961. 


Two of the important steps which 
ISA has taken to strengthen its or- 
ganization structure and provide the 
services and media for growth, are 
the Division Units and District Vice- 
President structure. It is indeed fit- 
ting and timely that I have this 
opportunity to review the events of 
ISA during 1957, in view of action 
by the Executive Board at their 
recent meeting in Toronto, Canada 
authorizing Divisions to offer more 
services to members of the Society 
interested in particular fields of 
instrumentation. 

In September, 1957 the Instrument 
Society entered its “teen-age” —a 
time of rapid physical growth, of 
stimulating and idealistic thinking 
and a number of problems. The 
membership increased by 10% to 
more than 10,000, with two new 
sections chartered and six new sec- 
tions in the organization stage; 
bringing the total to 87 local sections, 
including one student section. 


The expanded Executive Board 
began operation at the beginning 
of my term of office. The reorgani- 
zation provided for nine new Dis- 
trict Vice-Presidents to represent 
the sections located in their geo- 
graphical areas. The year was one 
of familiarization and orientation. 
An Executive Committee consisting 
of the president, past - president, 
president-elect-secretary and treas- 
urer was formed to confer with 
the president and the executive 
director in the carrying out of rou- 
tine administrative matters, and re- 
viewing recommendations from the 
national officers and sections. 

A policy of decentralization was 
established, endeavoring to get each 
district to plan and operate their 
own affairs, and through their dis- 
trict vice-president to bring to the 
Executive Board the viewpoints and 
problems of their Sections. In this 
way it was concluded that national 
policy could be established to best 
serve the Section. During the course 
of the year excellent progress was 
made in terms of district meetings 
and membership growth. 

During the year 1956-57 the newly 
organized Industry and Technical 


Departments began to _ function 
Under the able direction of vice- 
president Richard N. Pond the nine 
Industry Divisions made rapid pro- 
gress. Eight conferences and sympo- 
sia were conducted by the Divisions 
or programmed jointly with other 
professional groups. 


The six Technical Divisions under 
vice-president John Johnston were 
organized to program symposia and 
conference sessions along areas of 
horizontal technical interest, cutting 
across each Industry Division. Two 
new Divisions were organized; Man- 
agement & Economics, and Elec- 
tronics. The Analysis Instrumenta- 
tion Division organized the first 
Conference on Instrumental Methods 
of Analysis and the first Inter- 
national Symposium on Gas Chro- 
matography. The Data Handling 
and Computation Division sponsored, 
with IAS, AIEE and ARS, the 
National Telemetering Conference. 
The Technical Department pro- 
grammed the entire 1957 Cleveland 
Conference. 


The Standards and Practices De- 
partment was reorganized into four 
Divisions: Aeronautical, Nuclear, 
Power and Production Processes. An 
important contribution of this De- 
partment was the issuance of speci- 
fication form pads for various proc- 
ess instruments and three other new 
Recommended Practices. 


The General Relations Department 
under vice-president Ward Percy 
was completely reorganized with 
emphasis on membership at the Sec- 
tion level. 

The ISA Journal, in its fourth 
year as an independent publication 
made considerable progress under 
the direction of Charles Covey. Com- 
pared with the first year of operation 
the number of advertising pages 
increased by 100%, circulation by 
80% and the number of reader in- 
quiries by 250%. 

One of the major accomplishments 
during 1957 was formation of the 
Foundation for Instrumentation Ed- 
ucation and Research. Guiding its 
affairs were twenty trustees, all 
top executives from industry, fi- 
nance, publishing, instrumentation, 
communication and government. 
Mr Lloyd Slater was engaged as 
Executive Director. Four projects 
were launched by the Foundation 
early in 1957 and eight projects pro- 
posed at later meetings of the board. 
An outstanding project of the 
Foundation are FIER Conceptual 
Clinics. These are planned meetings 
where instrument designers, engi- 
neers and scientists review their ex- 
periences for the purpose of creat- 
ing new techniques for measurement 
and control. A Biomedical Clinic 


Justus T. Vollbrecht served as 
president of ISA during 1956-57, 
as Treasurer for two years, and 
as chairman of the Finance Com- 
mittee for four years. He is a 
native of Ohio, graduating from 
the University of Cincinnati with 
an E.E. degree. After postgradu- 
ate work at Northwestern he was 
associated with Union Gas & Elec- 
tric in Cincinnati. In 1930 he 
organized Economy Equipment 
Co. in St. Louis and in 1938 
formed Energy Control Co. in 
New York and Philadelphia. 


and a Food Clinic were conducted 
during 1957. Also a graduate Fellow- 
ship was established at Case Institute 
of Technology. 

Another important new unit or- 
ganized in 1957 was the President’s 
Advisory Committee, conceived to 
assist the Society in locating and 
securing eminent scientists and en- 
gineers to participate in Society af- 
fairs and to help ISA achieve wider 
recognition. 

As for the future, in my view, ISA 
should place more emphasis on edu- 
cation and communication. Not only 
must we provide information and 
know-how for the scientists and de- 
signers, but for the technician, the 
service man, the application engi- 
neer, the sales engineer, and all 
levels of activity. Better communica- 
tions must be established between 
industry, education, government, and 
labor groups to make certain that 
each understands the basic problems 
and the place where it can make the 
best contribution. 

The Instrument Society of America 
must expand its facilities and serv- 
ices to meet the needs of all seg- 
ments of science, industry and gov- 
ernment which constitute the broad 
field of instrumentation. ISA has the 
opportunity to become the official 
spokesman for the industry it serves 
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SECTION NEWS 





Pittsburgh Ends Season with Plant Tour 


As has been its custom for several 
seasons, ISA’s Pittsburgh Section 
terminated its 1960-61 program with 
a tour of one of the outstanding 
plants of the Tri-State area. This 
year it was the great new Westing- 
house Test Reactor (WTR) some 30 
miles east of Pittsburgh at Waliz 
Mills, Pa 

The AEC sponsored reactor, de- 
signed, built and operated by West- 
inghouse, is the largest privately- 
owned reactor yet built. It is vated 
at 60 megawatts, and produces a flux 
density of 3 x 10 neutrons/second/ 
square centimeter. Hence a few cy- 


Westinghouse Test Reactor Mode! is 
heing explained to members of the 
ISA Pittsburgh Section plant tour of 
May 8th by Henry Merrill (left) 
Westinghouse Contract Administra- 
tor. ISAmen (left to right) are An- 
drew Ferencz, Pittsburgh Steel; Karl 
Ferrell, H. G. Jones Co.; and Martin 
Napsha, Pittsburgh Coke & Chemi- 
eal. 


cyes in the high flux of WTR is 
equivalent for test purposes to years 
of norma! power reactor service. In 
addition to testing such materials 
as steels, boron, fuel elements, welds, 
etc., WTR produces radioisotopes for 
sale. It operates on a 3l-day cycle— 
24 operating, and 6 -7 shut down for 
refueling and maintenance. 

The ISA group, however, concen- 
trated on the operating and safety 
instrumentation in the handsome 
central control room, and on the 
instrument pancls for the several 
“test loop” experiments being con- 
ducted inside the giant steel dome 
housing the reactor. 

Over 130 ISAmen turned out for 
the tour, which was preceded by a 
lecture-demonstration in the com- 
pany cafeteria (see photo). 


Reported by George Hall 


Louisville Section Hosts District VI Meeting 


On April 4 the Louisville Section 
hosted the District VI Planning 
Council at their regular meeting in 
the Churchill Inn Motel. 

Feature of the evening was a man- 
agement panel made up of John Rie- 
gle, quality control manager, Gen- 
eral Electric Home Laundry Depart- 
ment; C. J. Thomas, plant manager, 
Olin Mathieson Chemical Co.; A. J. 
Rosenbaum, vice president and gen- 
eral superintendent, Louisville Gas 
and Electric Co.; W. E. Mowen, 
works engineer, E. I. duPont de Ne- 
mours Neoprene Plant; Dr. G. C. 
Williams, head, Chemical Engineer- 
ing Dept., University of Louisville 
and Damon Harrison, director of 
economic research, Department of 
Economic Development, State of 
Kentucky. 

The panel discussed the various 
aspects of instrumentation in their 
respective plants with regard to in- 
strument engineers and instrument 
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mechanics. Most of the management 
people were unaware of ISA’s ac- 
tivities and felt that, while they can- 
not legislate their employees to join 
ISA, they could cooperate with the 
Society to encourage employees to 
join. The ensuing question and an- 
swer period was brisk and extreme- 
ly interesting. And the meeting at- 
tendance—total: 5l1—was by far the 
best of the year for the Louisville 
Section. 

This meeting proved, beyond all 
doubt, that Sections must sell the 
ISA to management if they wish to 
expand. Attending delegates from 
the other Sections in District VI 
most certainly came away with sev- 
eral good ideas on how a successful 
management panel meeting should 
be organized. 

The following day, the District VI 
Planning Council held its meeting 
in the same motel. 

Reported by Otto J. Lessa 


Central Arizona Section 
Goes With ‘61 Slate 


The 1961-1962 officers of the Cen- 
tral Arizona Section were officially 
installed at a dinner meeting on 
June 14th. 

Tom Watkins, AiResearch Manu- 
facturing, is the new Section presi- 
dent. Other officers are: Prof. Peter 
Stein, Arizona State University, vice 
president; Fred Prait, AiResearch 
Mfg., treasurer; William Droll, Min- 
neapolis-Honeywell Regulator Co., 
corresponding secretary; Al Geren, 
Arizona Public Service, recording 
secretary; Robert Learned, Motorola, 
delegate-at-large, and Fred Litter- 
man, AiResearch Mfg., alternate del- 
egate. 

Reported by Ethan A. Allen 


Washington Section & SESA 
Team Up For Symposium 


“Vibration, Its Measurement and 
Control” was the subject of a Sym- 
posium-Workshop, sponsored by the 
Washington Sections of ISA and the 
Society for Experimental Stress An- 
alysis. Held May 4 at NBS, the pro- 
gram featured talks on vibration 
measuring instruments, simulation of 
flutter, calculated and measured vi- 
brations on a newly designed ship, 
designing against vibration, calibra- 
tion of vibration measuring systems, 
measuring building vibration and 
seismology. 

Participants included Dr. E. Buch- 
mann, David Taylor Model Basin; 
H. Forkois, Naval Research Lab; 
J. P. Kearns, Johns Hopkins Univer- 
sity Applied Physics Lab; Dr. B. 
McConnell, Georgetown University; 
J. C. New, NASA; B. Reznek, Dia- 
mond Ordnance Fuze Lab; D. R. 
Tate, NBS; Dr. H. M. Trent, NRL 
and Dr. I. Vigness, NRL. 





Chattanooga—’61 Officers 


New officers of the Chattanooga 
Section are J. Lamar Pettyjohn, 
Combustion Engineering Inc., presi- 
dent; Robert Norris, Minneapolis- 
Honeywell, vice president; Sidney 
Silver, Combustion Engrg., secre- 
tary-treasurer; J. Leland Johnson, 
Combustion Engrg., national dele- 
gate; John North, program chairman; 
Bob Norris, membership chairman 
and J. L. Pettyjohn, Newsletter 
editor. 

(Please Turn to Page 75) 
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YOU’RE A MEMBER OF ISA—BUT WHAT IS ISA? 


How much do you know—or think you know about this Society to which you belong? We'd like 
to find out so we can make ISA stronger by serving you better. We need three minutes of your time. 


Please fill out the questionnaire below, and drop it in the nearest mail slot. Many thanks. 
Dr. Ralph H. Tripp, President, Instrument Society of America 


PLEASE ANSWER THESE QUESTIONS — AND GIVE YOUR SUGGESTIONS AND COMMENTS 





ISA SERVICES B. What Is your company’s attitude toward ISA? 
1. Dees your company favor your participation? YesO Ne OD 
indifferent? 0 , 
2. De you think ISA wiil explain to your company 
the Importance ef membership? 
3. Will ISA explain to your the | of 


ne participation +) As a peremnn 
) As a local officer? c) As a national officer? 


YesO Ne 


ill. ISA AND THE GROWTH OF YOUR PROFESSION 


1. Is ISA concerned with school curricula? YesO Ne DD 
2. Has it ever written any? YesO Ne O 
3. Will it write or provide any for your local schools? YesO Ne OD 
4. if it does, does it charge? YesO No O 
1. 


What Is FIER? A Publication? A trade group? 
Al A foundation? 











A technical sub-section? 
2. is FIER formally affiliated with the ISA? YesO Ne OD 
3. Does it write legislation affecting trade practices? YesO Ne 0 
4 


. Does it provide scholarships and fellowships for 


Yes 0 
educational work in Instrumentation? Yes Ne 0 


Yes 0 


about ISA Standards and Practices? 
Yes 0 
Yes 0 
Yes 0 
Yes 0 
Yes O 


oo 


IV. ISA AND STATUS 


. De you look upon ISA as a technical society? 
As a trade association? As both? 


/ 3 the RIEE, ASME, AIChE, ine, ACE, IAS. _ 


s feel in the t 
SF. - one Be Se copiers een yes 


. Your comments will be appreciated. 


oo0000 
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conan Sectional 


The Peerless Pump Hydrodynamics 
Div., Food Machinery and Chemical 
Corp. was the target of Indianapolis 
Section members during a recent 
plant trip. They got the deluxe tour 
of the Peerless manufacturing, test- 
ing and development facilities .. . 
the education committee under the 
chairmanship of Karl Wacker, had 
aspirations of promoting an instru- 
mentation essay contest among high 
school science students. However, 
upon contacting the science teachers, 
committee men found them rather 
lacking in the knowledge of the field. 
Now their present aim is to “educate 
the educators,” and they plan to in- 
vite a group of teachers to one of 
their spring Section meetings to 
kick off the program. 


Frustrated private-eyes in the 
Northern Indiana Section got an 
earful at their recent meeting when 
Sgt. Claude Hazen, chief microan- 
alyst for the Chicago Police Depart- 
ment took the mike to discuss In- 
strumentation for Scientific Crime 
Detection. 


Pneumatic analog computing ele- 
ments and applications was the topic 
selected by C. L. Mamzic, Moore 
Products, at the May meeting of the 
Boston Section. 


A panel discussion on new tech- 
niques of level measurement was 
the theme of New York Section’s 
April meeting. Moderated by H. 
Goldson, Bechtel Engineering, the 
panel members included H. L. Cook, 
Jr., Ohmart; R. J. Levine, Magnetic 
Instrument Co. and W. L. Blucke, 
Ultrasonics. 


GOOD SHOWMANSHIP IN CINCINNATI. A team of SAS- 
1SAmen put their heads together recently and came up with a 
hit—tthe Biennial Ohio Valley Instrument-Automation-Electronic 
Exhibition & Symposium. During the two-day event, over 1000 
persons attended both the technical sessions and exhibits. The 
Cincinnati Section of ISA sponsored the exhibit portion in 
which 40 top-notch displays of hardware were presented. 
Eighteen symposium papers, aimed at engineering, scientific and 


A review of the methods generat- 
ing, detecting and utilizing infrared 
radiation with emphasis on commer- 
cially available equipment and IR 
spectroscopy was the topic of Dr. 
DeForest Smith, Union Carbide Nu- 
clear at the May meeting of the 
Oak Ridge Section. 


United Aircraft’s J. E. Valstar 
talked about frequency response 
control valves before Los Angeles 
Section members recently. Tied in 
with his talk was the added attrac- 
tion of an ISA film showing on 
“Principles of Frequency Response”’. 


The Past President’s Night, held 
recently by the Baltimore Section 
was a huge success. All but four 
past prexies returned to enjoy the 
festivities of the evening, and Fred 
Pullen and Ed Dempsey traveled 
over 300 miles to be with their fel- 
low section men... Prof. John A. 
Lee, U.S. Naval Academy and con- 
sultant with the Chesapeake Instru- 
ment Co. spoke at a recent Section 
meeting on underwater instrumenta- 
tion. 


A G.E. lecture and demonstration 
on PCM data processor was pre- 
sented by L. K. Porter at a recent 
meeting of the Mojave Desert Sec- 
tion. 


A panel on Manpower Measure- 
ment and Preventative Maintenance 
was the feature of the May meeting, 
Baton Rouge Section. Discussion was 
geared to the measurement of instru- 
ment maintenance manpower needs 
and how much preventative mainte- 
nance is required. Panel members in- 
cluded moderator C. Mahaffe, Naug- 
atuck; N. Heffron, Kaiser; Al Farris, 
Grace; G. Plant, Wyandotte; D. Gif- 
ford, Ormet and J. Pillow, Humble 
Oil. 


technical groups from all parts of the Ohio Valley comprised 


Mister—Your Service is Showing! 
was the subject of a panel discussion 
at the May meeting of the Chicago 
Section. Technical chairman was 
Carter Hoyt, Mason-Nielan and 
moderator was R. G. Klitchman, J. R. 
Simpson & Co. Panel members in- 
cluded H. S. Wilson, Moore Products 
as the Vendor; W. S. Hitt, Mobil Oil, 
as the User; W. A. Bajek, Universal 
Oil, the Engineer; and B. H. Spon- 
berg, Procon, Inc., the Purchasing 
Agent. 


Niagara Frontier Section members 
heard about recent trends and de- 
velopments in gas chromatography 
from S. B. Spracklen, Beckman In- 
struments. 


A past president of the Connecti- 
cut Valley Section and also past 
chairman of the Section’s education 
committee, Dr. Wilfred Roth of Roth 
Laboratory for Physical Research, 
took the podium at a recent Section 
meeting to discuss “Ultrasonic In- 
strumentation.” 


Cumberland Section held its first 
ISA Instrument Exhibit May 24-25 at 
the Ali Ghan Shrine Country Club. 


A get-together dinner, followed by 
a talk on instrument hydraulics by 
J. C. Yoonshaft, president of Boon- 
shaft and Fuchs, comprised the May 
meeting of the Lehigh Valley Section. 


The director of ISA’s Measurement 
Standards Division, Orval L. Line- 
brink, assistant chief, Instrumenta- 
tion Div., Battelle Memorial Insti- 
tute, talked about the Industrial 
Standards Laboratory at a recent 
meeting of the Columbus Section. 
Part of the talk covered the work 
of ISA national committees and 
their value to Society members. 


the technical program, arranged by the Cincinnati Section of 
the Society for /nplied Spectroscopy. ISAman Paul D. Fleming, 
G.E., was the general chairman, and SAS’s R. G. Keenan, U.S. 
Public Health Service, chaired the symposium. Other committee 
heads included: R. A. Scheffer, advertising and public relations: 
R. D. Ohlinger, symposium committee chairman; Leslie O. King, 
exhibit committee chairman; E. A. Kuwatch, host committee 
chairman and R. A. Henley, show treasurer. 


Reported by R. W. Meyer 
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GC Recording Charts 


are accurate 


booklet 

helps 

solve 

SPECIAL CHART 


problems 


If you have a unique recording or 
control problem which a stock chart 
won’t fit, GC’s experience will work 
for you. 

This free booklet, ‘‘Points to Spec- 


ify in Special Chart Design,’’ offers 
many useful tips to consider before 
specifying or designing a special 
chart. It suggests possible types of 
paper, sizing of punched holes, ink 
colors, overprinting, grid line widths, 
etc. 
GC service—and this booklet— 
can eliminate false starts and wasted 
time. Let us serve you. Just send 
this coupon. 


RECORDING 
CHARTS 


r-———- Use This Coupon -—-—-——4 


TECHNICAL SALES CORPORATION 
A subsidiary of 
GRAPHIC CONTROLS CORP, 
189 Van Rensselaer St., Dept. IS 
Buffalo 10, New York 

Please send me your new folder ‘Points 


to Specify in Special Chart Design.”’ No 
charge or obligation, of course. 








Name 


Firm 


Address 





[------------- 
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ISA Journal 


New Members 





ALBUQUERQUE: Merrill C. Jones 

ARUBA: J. J. R. Beaujon 

ATLANTA: Robert S. Horne 

BATON ROUGE: Gene O. Ammon, Virgil 
O. Mitchell 

BIRMINGHAM: David W. Jordan 

BLUE RIDGE: David C. Sutherland 

BOSTON: S. Edward Borg, Richard H 
Cerni, Warren E. Jackson, Edward 


Shea 

CALGARY: Lawrence E. James, Wayman 
T. Little, Christopher N. O'Malley, 
George S. Samchuck 

CHARLESTON: Wayne Herkness, Boyd E 


Winck 
CINCINNATI: William D. Puthoff* 
CONNECTICUT VALLEY: Danie! J. Harris 
DELAWARE VALLEY: Riay S. Mourer, Jr. 
DENVER: Charles C. Britton,* Kenneth I. 
Hawkins, Jr., Richard G. Martinez 
FAIRFIELD COUNTY: F. S. Dellenbaugh, 
III, Robert E. Ginter, Stanley A. My- 
ers, Leonard E. Van Duyne 
FAIRLEIGH DICKINSON: Paul E. Gallo, 
Donald R. Glenn, Gerard S. Ingallin- 
era, Joseph O. Juliano, Victor R. Kru 


ger 

FOX RIVER VALLEY: John J. Smith 

GREAT SALT LAKE: Frank B. Turner 

HOUSTON: Douglas R. Dickinson 

IDAHO FALLS: Earl W. O'Neal, Jr 

INDIANAPOLIS: Bennie Lacy 

KANSAS CITY: Roy E. Hook 

LOS ANGELES: Robert A. Backus,* Wil 
ber E. Hoffman 

MEMPHIS: James A. Barnett, Jeff D 
Childress, Leonard H. Humphreys, 
Robert G. Jewell, Donald L. McPher- 
son, John H. Ofenloch 

MOJAVE DESERT: Robert H 
Russell B. Seely 

NASHVILLE: Robert W. Clark, III, Carl 
R. Hackebeil 

NEW ORLEANS: Harvey L. Barclay 

NEW YORK: Charles R. Bowen,* Roy V 
Butler, William Dawson 

NIAGARA FRONTIER: Leroy H. Bille, 
Gary N. Douglas, Paul A. Muller 

NORTHEAST TENNESSEE: Edward M 
Compton, Carl L. Wilson 

NORTHERN CALIFORNIA: Ralph G 
Barnes, Theodore G. Lysten, Serge 
Zaroundny 

OAK RIDGE: Arthur R. Marsee 

OGLETHORPE: Doward M. Sanders, Fran- 
cis J. Weimer 

OKLAHOMA STATE UNIVERSITY: Clar 
ence D. Prince. Tommie D. Tommey 

ORANGE COUNTY: Don W. Carle 

PANHANDLE: John C. Clark 

PENSACOLA: Henry A. Wilson 

PHILADELPHIA: Thomas C. Earl, Alfred 
S. Erwin, Jr., Richard E. Godfrey, J 

. B. Ladouceur, Philip P. Lifland, 

Warren J. Newman, Ralph F. T. Pope 

PORTLAND: George Malde 

RICHLAND: Rhealond K. Gange, John A. 
Schuster, C. Stephen Slenning* 

ROCHESTER: Michael F. Doyle, Charles 


J. Evans 

SABINE NECHES: Arthur W. Catanach, 
Robert M. Dolson, Joseph F. Halter, 
James E. Kennedy, Carroll P. LeBlanc 

ST. LOUIS: Arlyn E. Brase, Albert E. 
Hartman, Gerald L. Ingram, Robert J. 
McGroarty, Harry J. Streiler 

SAN DIEGO: Richard S. Campbell, Larry 
M. Occhiello, Herbert A. Seidman, 
Royal A. Wolverton 

oo James F. Johnson, Stanley W 
Lesz ys 

TIDEWATER- VIRGINIA: Henry H. Gard- 
ner, Robert J. Hotchkiss* 

TOLEDO: George W. Lambroff 

TORONTO: Edward B. Rothwell 

TULSA: Paul D. Behning 

TWIN CITY: Richard G. Blades, Clark E 
Johnson, Jr.,* Herman Wittenberg* 

VANCOUVER: John Black, Ronald K. 
Cameron, Douglas M. Chilibeck 

WASHINGTON: Willis S. Campbell, Mary 
L. Chatrnuck, David M. Deans, Albert 
L. Hedrich,* Charles W. Hench, Thom- 
as J. Hickley, Daniel A. Honig, John 
F. Mayo-Weils, John H. Pinkard, Jr., 
Edward Podolak,* David J. Rapp, 
‘ry B. Redmond, Kalman Shmue- 
li,* Hyman S. Traiger,* Earl S. Williams 

WAYNE COUNTY: James F. Schembri 

WICHITA: Adrian A. Hale, Jr. 

WILMINGTON: Adolph A. Buehler 

UNAFFILIATED UNITED STATES: Wil- 
liam L. Blucke, Harlan D. Burke,* 
Carl W. Carlson, Nuke M. Chang, 
Charles D. Erickson, Clifford C. Hach, 
Jerry L. Hayes,* David D. Ketchum, 
Jaan Kruus, William G. Lebowitz, 
Aarne A. Luoma, Robert L. McKinley, 
Svein B. Rasmussen, John W. Stahl 


Senior Member 


Barney, 


A mil can 
matter 


Even a fraction of a mil can bulk 
large in the thickness of a Recording 
Chart. That’s why John Mazurow- 
ski and his thickness micrometer 
are so important to chart users. 

Thickness of GC Recording 
Charts is painstakingly checked to 
make sure the charts you buy from 
us will give you the right answer 
all the time. 

Take rigid inspection standards 
like these and add repeated paper 
and ink tests, continuous humidity 
control in production and storage 
areas, and speed of printing and 
delivery—you’ll see why more than 
5,000 chart users rely regularly on 
GC for quality and dependability. 

More than 15,000 different chart 
types are stocked at GC. We alsa 
design and print charts for any 
special purpose you may have. 

Let us send you our new complete 
stock list. 





RECORDING 
CHARTS 





Distributed by: 
TECHNICAL SALES CORPORATION 
189 Van Rensselaer St., Buffalo 10, N. Y. 
A Subsidiary of: 
GRAPHIC CONTROLS CORPORATION 
Buffalo 10, N. Y. 
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4 NEW BOOKS 


Management Problems in the Ac- 
quisition of Special Automatic 
Equipment, Powell Niland, 336 
pp., $5.00. 


This second publication of Harvard 
Business School’s Division of Re- 
search analyzes the management im- 
plications of advanced technological 
developments in production. It deals 
with the first step in the automation 
process: the acquisition of non- 
standard, nonconventional automat- 
ic equipment. (Order from Harvard 
Business School, Division of Re- 
search, Soldiers Field, Boston 63, 
Mass.) 


Introductory System Analysis: Sig- 
nals and Systems in Electrical 
Engineering, W. A. Lynch and 
J. G. Truxal, 445 pp., $7.50. 


The basic techniques of linear sys- 
tem analysis are presented, simply 
but completely. Unusual topics are 
treated, including analog computers, 
complex-frequency techniques and 
the essential results of the Laplace 
transform, signal analysis, mechan- 
ical and other networks and signal- 
flow graphs. (Order from McGraw- 
Hill Book Co., 330 W. 42nd St., New 
York 36, N.Y.) 


Multivibrator Circuits (Introduction 
to Robot Technique), A. H. 
Bruinsma, 66 pp., $2.00. 


The rather new field of square volt- 
ages and pulse voltages is discussed 
in general terms. The more practi- 
cal applications of multivibrator cir- 
cuits, with a view toward their use 
in robot circuits, are given. Booklet 
aids those familiar or unfamiliar 
with the principles and theory. (Or- 
der from The MacMillan Co., 60 5th 
Avenue, New York 11, N.Y.) 


Magnetic Control of Industrial Mo- 
tors, Gerhart W. Heumann; Part 
I: A-C Control Devices and As- 
semblies, 273 pp., $9.00; Part II: 
A-C Motor Controllers, 334 pp., 
$9.00; Part III: D-C Motor Con- 
trollers. 


General! theme of this three volume 
application work concerns magnetic 
devices and accessories used for con- 
trol of industrial motors, either as 
individual motor starters or as pow- 
ered actuators in automati¢ control 
systems. Controllers for industrial 
type a-c and d-c motors are careful- 
ly analyzed and each type of motor 
is fully discussed in conjunction 
with its associated controllers. (Or- 
der from John Wiley & Sons, 440 
Park Ave. South, New York 16, 
N.Y.) 


FACTS FOR REFINERS 


INSTRUMENTATION FOR AUTOMATION 





FLASH POINT CONTROL ADDS 
$45,625 TO ANNUAL PROFITS 


American Oil Company told the API 
Division of Refining at its Mid-year 
Meeting, that continuous flash point 
testing adds $45,625 to the annual profit 
of a refiner producing 10,000 B/D of 
distillate fuels. No. 1 fuel oil can ac- 
commodate more heavy naphtha and 
total production can be increased about 
5% by bringing the flash point 5°F, 
closer to specifications*, 


Controlling flash point quality to the 
optimum level requires continuous mon- 
itoring, in contrast to normal practice 
of submitting only | or 2 stream samples 
once each shift to the laboratory. The 
CONTINUOUS FLASH POINT RE- 
CORDER, developed by Standard Oil 
Company (Indiana) and licensed ex- 
clusively to PRECISION SCIENTIFIC 
DEVELOPMENT, automatically de- 
termines flash every 5 minutes. Results 
correlate with ASTM Tag Closed test 
(D56) within 2°, and can be read 
immediately, enabling operators to 
pin-point the most effective process 
adjustments to virtully eliminate off-test 
production. 


tion. Flash point control also helps 
reduce other refinery costs, for example, 
if reprocessing of off-test material is 
reduced by 1% of total production, 
savings can amount to $20 per day... 
$7300 per year. 


Typical Benefits of Flash-Point 


Control of No. 1 Fuel Oil 
B/D 


Nominal Production 10,000 


Added production by 5°F, 


lower flash point eee 500 
Dollars 


Differential value of added stock, 
per bbl. ; 
Value of 5°F. lower flash point, 


Other CONTINUOUS FLASH 
POINT RECORDER advantages are 
savings in time and protection against 
hidden errors and contamination. 
Process decisions can be made promptly 
and blending operations speeded by vir- 
tue of the continuous record and elimi- 
nation of delays. Samples are taken 
directly from a_ process 








Recorder 








Spark 
Electrodes 
TC 








Cooler 
Drain 





line, excluding sampling 
errors. The recorder elim- 
inates oral reporting of 
test results, avoiding tran- 
scription errors. When 
used to monitor bulk de- 
liveries of products to pipe 
line or tankers, it safe- 
guards against leaky 
valves, poor mixing and 
contamination. 

Refiners should study 
how the CONTINUOUS 
FLASH POINT RE- 


Sample 
Returned 








HOW IT WORKS 


The flowing sample stream is first cooled, then its temperature is 
slowly raised; air is injected. Sample temperature is recorded elec 

tronically prior to exposure to high voltage sparks every other sec- 
ond. Following flash, recording pen automatically drops; cycle ends; 


2-minute cooling begins, cycle recommences. 


Continuous flash point control also 
gives more distillate production, to meet 
seasonally heavy demands, without in- 
creasing crude runs and processing 
costs. About 2000 B/D more crude 
would be required to provide 500 B/D 
more distillates. Increasing crude runs 
increases costs and aggravates the prob- 
lem of maintaining balanced produc- 


CORDER can add to 
profits. Request Bulletin 
No. 702. Let us help solve 
your special problems. 


*PROCESS MONITORS SAVE MONEY 
AND IMPROVE EFFICIENCY 

S. F. Kapff and R. B. Jacobs 

American Oil Co., Whiting, Ind. 


Precision Scientific Development 


3739 West Cortland Street 
Chicago 47, Illinois 
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new products 





Plotting Board 


Vertical/horizontal plotting board 
provides two simultaneous plots of 
any four independent voltages against 
time. Tilting (even during a plotting 
operation) is done electrically. Position 
does not affect performance. Milgo 
Electronic Corp. 


CIRCLE NO. 301 


Combination Valve 


A full-flow, swing-check valve offers 
in one package all the advantages of 
the check valve plus flow control for 
practically any liquid at any pressure 
or temperature. Valve disc is magneti- 
cally coupled to switch mechanism. 
Magnetrol, Inc. 


CIRCLE NO. 302 


Graph Oscilloscope 


A bar graph oscilloscope, for contin- 
uous and simultaneous display of 48 
input channels, provides an accurate, 
easily interpreted, visual display of any 
phenomena measurable by an electrical 
output. It features unusual versatility. 
Advanced Technology Labs. 


CIRCLE NO. 303 


Plug-In Counter 


Plug-in impulse counter is designed 
to open or close a switch after a preset 
number of counts. It is spring-reset to 
zero, making it applicable to complete- 
ly automatic control circuits that 
must function from counts. Eagle 
Signal Co. CIRCLE NO. 304 


D-C Transmitter 


A direct-current transmitter mea 
sures direct current and transmits the 
value pneumatically to a central re- 
ceiver. It is recommended for applica 
tions involving direct currents having 
values in the tens or hundreds of thou 
sands of amperes. Foxboro Co. 


CIRCLE NO. 305 


High-Temperature Pressures 


High-temperature gage and differ- 
ential pressure transducers measure 
accurately over wide ranges and under 
extreme environmental conditions. 
They are temperature compensated 
for continuous operation to +600°F. 
Statham Instruments, Inc. 


CIRCLE NO. 306 


Transducer Indicator 


A new Transducer Indicator employs 
d-c excitation to measure accurately 
the output from bonded strain-gage- 
type load cells. This feature provides 
complete interchangeability of load 
cells and read-out equipment. Allegany 
Instrument Co. 


CIRCLE NO. 307 


Preset Counter 


An _all-solid-state, single-sequence 
preset counter, with many variations 
in basic design, is supplied with 4-BCD 
counting decades for data/control sys- 
tem compatibility. Models available 
with 2 to 5 decades, dual sequence 


presetting. Electronic Counters Inc. 
CIRCLE NO. 308 


Industrial TV 


Miniature closed-cis_uit television 
camera brings clear, bz:iliant pictures 
to industrial, business applications at 
low cost. Camera uses xisting TV 
receivers as monitors. Complete unit is 
self-contained, using regular power 
cord. Dumont/ Fairchild. 

CIRCLE NO. 309 


Recording Titrator 


All-purpose automatic and potenti 
ometric recording pH titrator has 
dual, motor-driven titrating assem- 
blies, multiple direct-reading pH and 
millivolt ranges, and an automatic 
rate-sensing and adjusting system. E. H. 


Sargent & Co. CIRCLE NO. 310 


Function Generator 


This d-c, adjustable function gene 
ator, a nonlinear potentiometer, pro 
vides a rapid means of generating any 
desired nonlinear output with shaft 
rotation of company’s Interpolating 
Vernistat. Multiple-slope reversals can 
be generated. Perkin-Elmer Corp. 

CIRCLE NO. $11 


User-Oriented 


New 4”-chart pneumatic receivers 
have many user-oriented features, both 
standard and optional, which combine 
to make the units easy to install, easy 
to use, and easy to maintain. Nine 
models available for any control re- 
quirement. Bristol Co. 

CIRCLE NO. 312 
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POSITIVE 
CONTROL OF AIR 
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Dahl BANTAM Control Valve, 
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0-5 VDC OUTPUT 
PRESSURE 


Approx. V3 actual size 


tL + G. W. DAHL + G. W. DAHL 0 


standard .. . available with “O”- 
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TRANSDUCER 


FOR OPERATION to 250°F 


Ranges: 0.5 to 2,500 psi — gage or 
differential . .. 5 to 2,500 psi — 
absolute 


Accepts corrosive fluids — both sides 
Vo % full scale accuracy 


Designed for voltage controlled 
telemetering and other DC systems 


ag \ O79 


engineering company 
13035 Saticoy Street 
North Hollywood, California 
TRiangle 7-7139 
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TANKoOMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 


TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 


\ LIQUID H) 


Also gauges for: 








Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 


Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for draft, 
pressure or differential pressure. 


SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


463 GETTY AVE., 
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PATERSON,N. J. 


Model 115 typifies compact valve 
line. Three-way valve with piped 
exhaust provides positive on-off 
control. 

Designed for fast response, 
excellent flow characteristics. Ex- 
tremely compact, rugged, quality 
construction throughout. Cast 
body rated at 300 psig . . . with 
port sizes ranging from ¥% inch 


ring seals (specify Model 120) 
to minimize hysteresis. TEFLON 
seats standard on Model 115. 
Diaphragm motor operator 
standard . . . top mounted Mite 
70 optional. 


Request Catalog B-1 for com- 
plete data. Write G. W. Dahl Co., 
Inc. 81 Tupelo Street, Bristol, 
Rhode Island. 


* IHVO M9 + IHVaO'M ‘9S + IHVGO'M'‘D + IHVG'M ‘SD 





to % inch. TEFLON packing 


G. Ww. DAHL Co., INC. 


SPECIALISTS IN COMPACT VALVES AND CONTROLS 


0 G. W. DAHL +: G. W. DAHL - G. W. DAH 
IHva “mM ‘9 


. W. DAHL + G. W. DAHL + G. W. DAHL - G. W. DAHL + G. W. DAHL 
__ CIRCLE NO. 79 ON PAGE 96 


DUO-SEAL MECHANICAL AND 


Welch pi FFUSION PUMP ASSEMBLY 
EACH ELEMENT WITH TWO-STAGE CONSTRUCTION 
WATER-COOLED OR AIR-COOLED MODELS 


e HIGH VACUUM 
e MATCHED PERFORMANCE 
e GUARANTEED VACUUM 
0.001 Micron (0.000 001 mm Hg) 
e CAPACITY AT 0.1 MICRON 
600 Liters Per Minute 
CONVENIENT 
PORTABLE 
QUIET OPERATION 


MECHANICAL AND DIFFU- 
PUMP, Water-Cooled 
115 Volts, 60 Cycles, A.C 
Each, $300.00 
MECHANICAL AND DIFFU- 
PUMP, Air Cooled 
115 Volts, 60 Cycles, A.C 
Each, $300.00 


For attached Belt Guard, add $15.00 
to above prices 





1392 
SION 
For 


1392A 
SION 
For 


Patent No. 
2337849 


THE WELCH SCIENTIFIC COMPANY 
ESTABLISHED |880 
1515 Sedgwick St., Dept. ISA, Chicago 10, Ill., U.S.A. 


Manufacturers of Scientific Instruments and Laboratory Apparatus 


No. 1392 


Other combinations are avail- 
able with speeds up 
16,500 liters per min. at 0.1 
micron. We will gladly submit 
full details describing the best 
combination for your particu- 
lar application 
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new products 





Weldable Strain Gages 
Weldable strain gages, though 


small and rugged, afford ease 

of installation, operation over 

an extremely wide range of 

temperatures, and high lin 

earity over the complete tem 

perature range. They are the 

first of their kind to provide 

electrical stability from = cryo 

- , genic through 750-degree tem- 

peratures. Baldwin-Lima-Hamilton Corp. NO. 313 


Universal Ratio Set 


\ six-dial universal ratio set is 
used for precise calibration of re 
sistance standards and odd-valued 
resistors, in resistor manufacturing 
and in standardizing laboratories for 
calibrating potentiometers and 
Wheatstone Bridges. Unique design 
features insure highest possible ac 


curacy. Leeds & Northrup Co. CIRCLE NO. 314 


Vertical Sensing Element 


rhis single-axis, snap-action, 
bubble-type, electrolytic vertic 
al sensing element can drive 
torque motors directly without 
amplifiers. Instrument cannot 
be nulled; has a tilt angle of 
0.75°; and operates between 
75 minutes and 135 minutes of 
arc. Kearfott/General Precis- 


ion, Inc. CIRCLE NO. 315 


Checkout and Calibration 


Signal simulator provides PCM 
signals for checkout, calibration, 
or evaluation of PCM telemetering 
equipment. Its operational ease and 
flexibility establish it as an ideal 
universal instrument for laboratory 
and field checks of PCM decom 
mutators, tape storage and han 

dling systems, formatting equipment, and associated digital 
telemetering equipment. Electro-Mechanical Research, Inc. 
CIRCLE NO. 316 


X-Y Recorders 


X-Y recorders are offered in 
two new models: one is rack 
mounted; the other is a cabinet 
instrument which will accommo 
date continuous chart rolls in a 
variety of transport methods 
Both feature the same advan 
tages as former models, except 
that they operate on d-c inputs 
only. The difference enables the 

new models to be sold at a lower price. F. L. Moseley. 
CIRCLE NO. 317 


80 ISA Journal 


Direct Phase Reading 


rhis direct-reading phase 
meter has many features i 
cluding: meter reading 
dependent of the ratio 
input signal amplitudes from 
1 to 700; equal accuracy for 
symmetrical waveforms of 
any shape; direct indication 
of phase angle in degrees 
from 500 ke down to 1 cps; 
no amplitude adjustment of either signal voltage; self-calibration; 
etc. Ad-Yu Electronics Lab., Inc. CIRCLE NO. 318 


50,000 Pounds Force 


Valve actuator delivers 50,000 pounds of 
force in either direction, cycling its full 6” 
stroke in under 0.3 second to operate a 12” 
valve against steam pressures of 550 psig. 
Design is based on an analog computer con- 
trol system simulation, which permitted all 
performance parameters to be checked 
thoroughly prior to the mechanical design 
stage. CompuDyne Corp. CIRCLE NO. 319 


Circuit Analyzer 


Analyzing from 500 to 18,000 circuit points 
automatically, circuit analyzer checks wire 
continuity of complex electronic circuits by 
comparing two units against each other. 
Faulty circuit will cause panel light to flash, 
giving connector and pin location together 
with nature of error (such as a missing wire, 
extra wire, or mislocated wire). Autonetics- 


Industrial Products. CIRCLE NO. 320 


Microvolt-Ammeter 


Providing full-scale ranges of from 100 
microvolts to 1000 volts and 1 millimicro 
amp to | amp, this microvolt-ammeter has 
a unique feedback design that assures high 
input impedance and stability. Instrument 
has +3% full-scale accuracy, fifteen voltage 
ranges, 19 current ranges, and instant polar- 
ity indication. Kin Tel Div NO. 321 


Cryogenic Measuring 





A new cryogenic measuring 
system includes a germanium 
thermometer and a_ special 
“servo/riter” potentiometric re 
corder. Germanium thermom 
eters offer fast response, un 
excelled reproducibility, and 
dependability over continuous 
cycling to room temperature. 
The special recorder can be con 
verted easily to standard d-c recording. Texas Instruments Inc. 


CIRCLE NO. 322 





No Overshoot! 


Proportional controller provides accurate, 


dependable, proportional on-off process con- 
trol with almost imperceptible cycling. It 
will not permit process conditions to exceed 
pre-set limits. Instrument accuracy is 14% of 
controller span as referred to accuracy of 
primary instrument. Thermo Electric Co., Inc 


CIRCLE NO. 323 


Easy Reading 


Using a new “eye ease” gray ink for the longitudinal and 
cross lines, these new charts offer the advantage of easier 
reading. Range and time numbers are in “maximum contrast” 
blue. Charts are 6” wide with a ruled portion of 4'2”. Chart 


length is 103”. Esterline Angue Instrument Co., Inc NO. 324 


Precision Tach Indicator 


This tachometer indicator accepts the 
output of a tachometer generator and 
provides a highly accurate digital indi 
cation in percent of full rpm. Manual 
digital null-balance dial covers the range 
of 50 to 110% rpm and can be read to 
better than 0.1% rpm. Accuracy is 14% 
under all specified environmental condi 
tions including temperature changes 
from —40 to +130°F. Waugh Engrg. Co 


CIRCLE NO. 325 


Precision Picoammeter 


Precision, wide-range picoammeter has exceptionally fast re 
sponse and negligible zero drift. Designed for exacting applica 
tions such as measurement of output current from a radiation 
detecting ion chamber, this high-gain, feedback electrometer has 
an accuracy of better than 3% full scale at all outputs (0-1 ma, 
0-10 mv, 0-10 v). General Electric Co. CIRCLE NO. 326 


Frequency Calibration 


New receiver permits ac 
curate calibration of local fre 
quency standards by compari- 
son with VLF broadcasts from 
stations such as WWVL and 
NBA. Comparison accuracy 
better than | part in 10° is 


Mae ahi ren cog . 


available in a test time of | 
hour, when the receiver is 
used with an accurate time 


interval counter. Dymec Div./Hewlett-Packard Co. NO. 327 


Calibrates Instruments 


An electronic millivolt source 
is a secondary laboratory stand 
ard for calibration of instru 
ments having high impedance 
inputs, such as potentiometer 
Zener-diode regu 

lated power supply provides 
voltage adjustable in two 
ranges from 0 to 100 mv. Accuracy is 0.1% of full scale; new 
techniques allow an ultra-low noise output of less than 0.1 my 
Westronics, Inc. CIRCLE NO. 328 


recorders. 


Direct F°/C° Scale 


Precision electrical thermometer permits 


instant direct reading of temperature on 
combination Fahrenheit-Centigrade scale. It 
will determine instantly the temperature of 
surfaces, liquids, or gases upon application of 
a thermistor sensing probe to the surface of 
the substance being tested. Accuracy is 42% to 
‘a of the total instrument range. Ameresco, 


Incorporated CIRCLE NO. 329 


All-Electronic 


Having all switching accomplished 
electronically, this 5-digit voltmeter 
possesses the speed, accuracy, relia 
bility, and quietness inherent in 
solid-state circuitry. Logic has no moving parts or contacts. 
\verage speed is 20 readings per second with a true absolute 


accuracy of 0.01%. Electro Instruments, Inc CIRCLE NO.330 


1024 Pulses/Turn 


Incremental encoder 
pulses in a single turn with an accuracy 


produces 1024 


of +2 bit. It may be used as a bi 
directional device by feeding it into an 
up-down counter. Output pulses may 
be adjusted over a wide range. Data 


Tech CIRCLE NO. 331 


Valve Positioner 


This positioner is designed for use with diaphragm or piston 
operated control valves and with all types of pneumatic drive 
units. Pilot has a long-stroke valve that gives a proportionalizing 
characteristic for maximum steady-state stability. Copes-Vulcan 


Division CIRCLE NO. 332 


Low-Cost Control 


This resistance bulb signalling type tem 
perature controller is said to be the smallest 
and lowest cost unit having a scale as low as 
22”. It offers either on-off or proportional 
control over the range of 150 to 1050°% 
[three units can fit in a standard 9” x 19” rack 
panel. Technique Associates NO. 333 


Fume-Hood Monitor 


Should the air flow in a fume hood be 
reduced below a safe condition, this mon 
itor provides a warning alert—a combina 
tion buzzer and red light. Suitable time 
delay prevents nuisance alarms. Waber 


Electronics, Inc CIRCLE NO. 334 
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PERSONALITIES 





vw. cE. Duttord 


Louis H. Aricson 
eneral Prec yystrom/Westor 
General Precision . . . new military 
sales manager of the Glendale 
branch, Librascope Division, is D. 
E. Dufford (photo), Los Angeles 
Section member. 


Daystrom ... Philadelphia Section 
man Louis H. Aricson (photo), has 
been named chief executive officer of 
the Weston Instruments Division. He 
retains his post as corporate vice 
president, a position held since July 
1960 . . . Thomas Allinson has been 
appointed to the new post of vice 
president-corporate planning of Day- 
strom. 


Bailey Meter Co. ... Cleveland Sec- 
tion members, H. H. Gorrie (photo) 
and L. F. Richardson (photo), have 
been given executive promotions. 
Gorrie was elected executive vice 
president and Richardson has moved 
up to vice president in charge of 
sales activities and member of the 
board of directors ... J. H. Dennis 
is the new vice president in charge 
of all manufacturing activities and 
plants. 


Lionel Corp. . . . elected president, 
director and chief executive of the 
Lionel Electric Labs was Dr. Walter 
K. Volkers, formerly vice president, 
k & D, Massa Div., Cohu Electronics. 


Nuclear Electronics Conference... 
Daryl M. Papke, Oak Ridge Section 
member and instrument design en- 
gineer for Oak Ridge Gaseous Dif- 
fusion Plant, Union Carbide Nuclear 
Co., presented a paper on “A Dose 
Sensitive Radiation Alarm Instru- 
ment with Rate Compensation” at 
the May Conference on Nuclear Elec- 
tronics sponsored by the Internation- 
al Atomic Energy Agency in Bel- 
grade, Yugoslavia. 


H. H. Gorrie L. «. Ke ta. wson 
Bailey Meter C Bailey Meter Co 


International Resistance Co. 
joining IRC as customer service 
manager of the St. Petersburg, Fla., 
Division is Tampa Bay Section mem- 
ber, George J. Wilson. 


Flight Research . in a move to 
expand company activities into new 
areas of the photoinstrumentation 
market, J. C. Pennock was appointed 
manager of the company’s recently 
formed Western Division . . . Donald 
Bass, Long Island Section member, 
was elected a vice president to re- 
place Pennock as head of application 
engineering. 


GET AN ISA CERTIFICATE 
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Justrument Society of America 


an organization fer advancrag the arti and sciences related te the theory, 
doug, 


John Doe 


manufacture and use of imstruments and controls 
im the various rence: aud techwolegie. 





Why the confidence? We have manufactured literally MILLIONS of 
different types of instruments for measuring and recording temperature, 
pressure, humidity and time-of-operation. More than likely, the special 
you're looking for has been produced by Weksler. At worst, your 


problem will prove routine for our engineers. 


Save hours, money and a lot of headaches by consulting us first. Other 


manufacturer's “Specials” are probably Standard with Weksler. 
WRITE FOR NEW SPECIFICATION BULLETIN 
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Gain recognition by displaying a professionst- looking ISA Membership 
Certificate. Includes hand-lettering of name and grade enclosed in 
attractive leatherette holder. No ne ek Transparent 
covering guarantees long use. Measures 814”x1 


ane $1.00 


| Isa, Penn-Sheraton Hotel, 530 Wm. Penn Place, Pittsburgh 19, Pa. 


[J Please send me ISA Membership Certificate & holder 
for $1. | wish my name to appear as follows: 
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Minneapolis-Honeywell ... the spe- | \ | 

cial systems division has appointed PRODUCT , 

P. Morris Burgess (photo), Phila- ; 

delphia Section, to specialist in load Ss Cc h u | meric h 

and frequency control systems. APPLICATION | 
electro-mechanical WN) 


U.S. Public Health Service... Wash- | : ; 

ington Section member Harry Stierli - 

(photo) has joined the staff of the HANSEN 

Water Quality Section, Robert A. CHRO? 

Taft Sanitary Engineering Center in OY/[K) 

Cincinnati, where he will be in 

charge of the equipment develop- i TIMING MOTORS systems ‘ 
ment unit. He was formerly with the bo 

Research Facilities Planning Sec- ae 

tion, National Institutes of Health. 


Non-Linear Systems... new district Hansen 
sales manager in Southern California SYNCHRON 
is Stuart H. Zuck, Los Angeles Sec- motors, 
tion member. He will be responsible 

for sales of NLS’s complete line of the ‘‘heart”’ 
digital voltmeters, ohmmeters and trolli 
other electronic instruments in the controling 
San Fernando Valley. the split-second 


timing of 


r ‘es a Schulmerich 


x Carillonic 
ae Bells 


ee 


P. Morris Burgess Harry Stierli 


eapolis-Honeywell U.S. Public Health 
Regulator Cc ervice 


Lockheed . . . ISA man Charles L. 
Greiser, formerly instrument depart- | a. SCHULMERICH CARILLONS, INC., world’s largest 
ment foreman, Irving Refinery Ltd., | aes , i eadlis — 

: » manufacturer of electro-mechanical carillons, 
Saint John, N.B., Canada, has been ae “er 
‘ : : uses Hansen SYNCHRON Timing Motors to 
appointed functional test equipment . drive the program clock governing the all- 
engineer with the Lockheed Missiles | 2 a 5 “eh 
and Space Division. automatic operation of these precision, perfect- 

tone instruments. Clock programming is offered 

at 15-minute intervals, 24 hours a day, 7 days a 
week. Scheduled to play at specified times, ex- 
actly to the minute — there is no allowance for 
plus or minus variation. 


Industrial Marketing Associates 
new president of Industrial Market- 
ing Associates (IMA), national trade 
association, is Robert A. Trenner, | 
Philadelphia Section member and HANSEN SYNCHRON TIMING MOTORS were selected as an integral part of Schul- 
head of Energy Control Corp... . merich Carillonic Bells because they outperformed all other motors tested. 
named to the Board of Directors Carefully controlled testing was based on four specifications: (1) instantaneous 
were Richmond-Hopewell Section starting, (2) no time loss or gain, (3) absence of malfunction, and, (4) reliable, 
member, I. Russell Berkness, presi- continuous operation for periods of a year or more. Depending on installation, 
dent of Berkness Control & Equip- motors operate at either 110 or 220 volts — 50 or 60 cycles. 
ment Corp. and George Bindewald, 
, se ea ee SEND TODAY for informative folder containing specifications and technical data 
trian . . . Mackmess aucseeds Besten on all Hansen SYNCHRON motors and clock movements. 
Section man T. N. Graser of Coch- 
rane Steam Specialty Co... . Binde- HANSEN REPRESENTATIVES: 
wald takes the place of IMA’s retir- THE FROMM COMPANY 
ing president, ISA man Victor W. () 5150 W. Madison, Chicago, Illinois 
Rose, advertising & sales manager of h H. C. JOHNSON AGENCIES, INC. 
the Edison firm ... for the second Rochester, N. Y. — Buffalo, N. Y. — Syracuse, N. Y 
consecutive year, New York Section Binghomton, N. Y. —- Schenectody, N. V : 
member, J. T. Volibrecht, president HANSEN ELECTRIC MOTOR ENGINEERING, INC yg 
of Energy Control Company, Inc. and MANUFACTURING Los Angeles, Calif. — (Olive 1-3220) nt 
Oakland, California © 

a past president of ISA, has been COMPANY, INC. (S) 

; . 9 is WINSLOW ELECTRIC CO. 
appointed chairman of IMA’s Man- ee eee New York, N.Y. — Essex, Conn. (SOuth 7-8229) 
ufacturers’ Representatives Group. Philadelphia, Penn Cleveland, Obie 
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WESTON 


STANDARD 
AND 
INDUSTRIAL 
REFERENCE 
TYPES 





MUIRHEAD Weston Cells are accurate fundamental 
standards of voltage. More than twelve Saturated and 
Unsaturated types available—choose one to suit your 
application. Ask for Publications 425 and 430. 


MUIRHEAD 


PRECISION ELECTRICAL INSTRUMENTS 


MUIRHEAD INSTRUMENTS INC., 441 LEXINGTON AVENUE, NEW YORK 17, N.Y., U.S.A. 
Telephone: Murray Hill 2-8131 


MUIRHEAD INSTRUMENTS LIMITED, STRATFORD, ONTARIO, CANADA. Telephone: 271-3880 
MUIRHEAD & CO. LIMITED, BECKENHAM, KENT, ENGLAND. Telephone: Beckenham 4888 
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SAFE-SURE 
Liquid Level Control by 


— cere 


We ett nett 
og 


® 
i] 


see | 
4 
sient ae ‘ : 3 
Here’s your supply source for a complete line of 
standard and custom controls. Pictured is one of 
our Chamber Controls—an example of our broad 
line of standard units. We also specialize in custom 
controls of all types. The long-lasting magnetic 
proximity switch, incorporating a permanent 
Alnico V magnet, responds instantly to changes in 
liquid level. 
e Models for all types of liquids. 
e Horizontal, vertical, external mountings. 
e Precision engineered for long life operation. 
For full information consult your Level Master 
representative or write directly to: 


Jo-Bell Products, Inc. 
5456 W. 111th St. » Oak Lawn, Ill. « Phone GArden 5-0240 





My name 





Jo-Bell Products, Inc. 
5456 W. 111th St., Oak Lown, til 
Send full information on Level Master and 

name of nearest representative. 


Company. 





Address 
City. 
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Personalities, from Page 83 


Benjamin J. Wilson Forest R. Johnson 
eeds & Northrur + elopment 


rument eV 


ompany Labs 


Instrument Development Labs .. . 
Forest R. Johnson, (photo), Cleve- 
land Section member, has been ap- 
pointed regional sales manager, Ohio 
Valley region. 


Leeds & Northrup . . . Philadelphia 
Section member, Benjamin J. Wil- 
son (photo), formerly chief of the 
mechanical engineering division, L & 
N’s R & D Division, has retired after 
33 years with the Philadelphia com- 
pany ... Denver Section man W. 
Arthur Gneiser has been promoted to 
manager of the Detroit office . 
taking Gneiser’s place in Denver as 
manager is Thomas E. Bradley, Kan- 
sas City Section member... E. L. 
Weaver, Jr., becomes resident engi- 
neer at Kansas City . . . Tulsa Sec- 
tion man Robert R. Studenmund 
moves up to manager of the Tulsa 
office. 


Electro-Mechanical Research .. . 
Morton H. Cohen, has been named 
manager of the Washington sales 
district office. 


Control Data Corp. . . . Chicago Sec- 
tion member, Daniel J. Love, has 
stepped into the new position of 
product manager for Advanced Con- 
trol Systems. Love will be responsi- 
ble for coordinating the develop- 
ment, manufacturing, distribution 
and service of the company’s new 
line of solid state control and tele- 
metering products, including com- 
puter-monitored systems. 


National Bureau of Standards. . 
rejoining NBS after an absence of 
six years during which he was asso- 
ciated with other science research 
organizations is Horace M. Joseph, 
Washington Section member. His 
present work at NBS is with image 
data processing systems . . . four 
skilled craftsmen of the Instrument 
Shop have been given the U.S. Com- 
merce Department Silver Medal 
Group Award for outstanding ac- 
complishment: R. Chidester and W. 
Stadler, instrument makers, and W. 
Koepper and J. Matwey, engineering 
technicians. Over a period of several 
years, this group was engaged in 
producing a highly refined version 
of scientific apparatus for absolute 
ohm determination and capacitance 
standards which had been developed 
by the Austrialian National Stand- 
ards Laboratory. 





New ISA Technical Papers 


This is a new ISA Journal feature. 
It will appear each month to keep 
you informed of all latest ISA Tech- 
nical Papers and Publications as they 
become available. All new publica- 
tions will be classified for conven- 
ience in locating subjects of primary 
interest to you. To order, circle the 
reference number on the Publica- 
tions Order Card on page 95. 


POWER INSTRUMENTATION 


A. C. T. R. U. 8. — Automatically Controlled 
Turbine Run-Up System by Denton R. 
Fenwick, Associated Electrical Industries, 
Ltd., England. 


Putting the Digital Computer to work 
at The H. B. Robinson Station by Henry 
Wachtel, Ebasco Services, Inc. & W. B. 
Kincaid, Carolina Power & Light Co. 


A Positive Coal Flow-Air Flow Com- 
bustion Control System with Oxygen 
Control Modification for a Cyclone-Fired 
Boiler by D. I. Manter, Public Service 
Co. of New Hampshire & R. R. Tressler, 
Jackson & Moreland 


Satisfying Power Station Chemistry 
Requirements by Instrumentation by M. 
M. Baker, Commonwealth Edison Co. 
Continuous Analysis of Impurities in 
Water in Nuclear Power Plants by Flame 
Photometry by L. E. Maley, Waters 
Associates. 


Analysis of Control Valve Problems in 
High Pressure Drop Service by J. R. 
Bermingham & J. T. Muller, Leslie Co 


Data Logging Development & Computer 
Experiences in Eight InstaHations of Gulf 
States Utilities Company by J. O. Robi- 
chau, Gulf States Utilities Co 


The Semi-Automatic Station Evolves 
by R. F. Scheibel, Sargent & Lundy Engi- 
neers 


Power Plant Training at Kodak Plant 
by Frank T. Finley, Eastman Kodak Co. 
The Application of Transistors, Mag- 
Amps and Vacuum Tubes in Power Plant 
{instrumentation by J. L. Cockrell & E. W 
Voorhoeve, Leeds & Northrup Co. 


Experiences with Flame Failure Detec- 
tors on Large Coal-Fired Steam Generators 
by J. W. Wanless, A. E. Featham & L. J. 
Simpkin, Detroit Edison Co. 


New Tools for Safeguarding Utility 
Boiler Furnaces by R. R. Beal, Bailey 
Meter Co. 


Operating Practices Conductive to Safe 
Boiler Operation for Gas Firing by E. C 
Mornhinweg, Texas Power & Light Co.; 
Cc. W. Geue, Texas Electric Service Co. 


PR6 The above papers are available in 
the Proceedings of 4th National Power 
Instrumentation Symposium, Chicago, 
Ill. May 8-10, 1961. $5.00 each to ISA 
members; $8.00 each to non-members. 


TORONTO CONFERENCE 


3-TC61 Instrumentation of a _ Refinery 
Waste Disposal System by Kenneth G. 
Seabright, Tech. Dir., Cities Service Refin- 
ing (Canada) Limited, Bronte, Ontario. 





4-TC61 A Look at Automotive Proving 
Ground Instrumentation by Paul C. Skeels, 
Head Experimental Engrg. Dept., General 
Motors Proving Ground, Milford, Mich 


5-TC61 Some Principles of Transducer 
Design by Milton J. Lebow, President, 
Lebow Associates, Inc., Oak Park, Mich 


7-TC61 The Canadian Standards Associa- 
tion Testing Laboratories and Safety 
Aspects of Electronic Instruments for the 
Petro-Chemical Industry by J. A. Bossert, 
Electrical Engr., CSA Testing Laboratories, 
Toronto, Ontario 


8-TC61 The Building Block Approach to 
Digital Systems by J. V. Werme, Megr., 
Electrical Engrg. Dept., M. Maczuzak, 
Application Engr., and C. H. Terrey, Ap- 
plication Engr., Bailey Meter Co., Wick- 
liffe, Ohio 


10-TC61 The Control & Instrumentation 
of the Douglas Point Nuclear Power Plant 
by E. Siddall Atomic Energy of Canada 
Ltd., Nuclear Power Plant Div., Toronto 
18, Ontario 


11-TC61 Application of Solid State Electric 
Control to Utility Boilers by E. E. Swan- 
son, Mgr., Systems Engineering, Bailey 
Meter Co., Cleveland, Ohio 


12-TC61 Operating Experience with a Solid 
State Data Logger by O. J. Baker, Engr 
and H. F. Dunlap, Engr., Union Carbide 
Nuclear Co., Oak Ridge, Tenn 


14-TC61 A Systems Approach to Electronic 
Process Control by H. H. Koppel, Mer 
Electrical Section, Research Dept., Bailey 
Meter Company, Cleveland, Ohio 


15-TC61 Process Optimization by Combin- 
ing the Model and Experimental Ap- 
proaches by K. Chen and R. O. Decker 
Westinghouse Electric Corp., Pittsburgh 
Pa 


16-TC61 Temperature Monitoring System 
for NPD-2 Nuclear Power Plant by W. W 
Cliffe, P.Eng., MEIC, MISA, Instrumenta- 
tion and Process Control Design Engr.., 
Canadian General Elec. Co. Ltd., Civilian 
Atomic Power Dept., Peterborough, Ont 
and T. K. Cranston, P.Eng., Chief Engr— 
Automation and Data Systems, Fisher & 
Porter (Canada) Ltd., Toronto, Ont 


17-TC61 Road Test Simulation in a Dyna- 
mometer Test Cell by Roy F. Knudsen, 
Ass’t. Engr.-in-Charge, Instrumentation 
Test Facilities Section and Frank M. Ward, 
Sr. Instr. Technician, Electronics and In- 
strumentation Dept., General Motors Corp., 
Warren, Mich. 


18-TC61 Eauipment for Observation of the 
Natural Electromagnetic Background in 
the Frequency Range 0.01-30 cycles per 
second by W. N. English, D. J. Evans, 
J. E. Lokken, J. A. Shand and C S. Wright. 
Pacific Naval Laboratory, Defence Re- 
search Board of Canada, Esquimalt, B.C 


21-TC61 The Large-Scale Field Applica- 
tion of Strain Gauges by J. Leak, Group 
Ldr., Canadair Limited, Montreal, Que 


22-TC61 The Development of Flame Spray- 
ed Sensors by Stan W. Leszynski, Research 
Specialist, Boeing Company, Seattle, Wash 


23-TC61 Stress Determination with Bake- 
lite Backed Strain Gages under Transient 
Heating Conditions by Mintauts L. Andrei- 
ka, Research Engr., Aero-Space Division, 
Boeing Airplane Co., Seattle, Wash 


24-TC61 Integration of Computer Control 
with the Chemical Process by J. Pearson 
Smith, System Engr., Process Automation 
Studies, Advance Planning and Projects, 
System Sales and Engineering Operation 
General Electric Co., Schenectaiy, New 
York 


26-TC61 The Preparation of Strain Guages 
for Bonding to Ice by Don B. Clark 
Acting Dir., Physics and Electronics Div 
U.S. Naval Civil Engineering Laboratory 
Port Hueneme, Calif 


28-TC61 The Impact of Instrumentation 
on Management by Dr. Rene Simard 
Chief Process Engr., Engrg. Division 
Imperial Oil Limited, Sarnia, Ont., Canada 


30-TC61 Analysis of Low-Level Output 
Signal from Complex Structural Deforma- 
tion by C. E. Matheny, Chief, Flight Data 
Analysis Dept., McDonnell Aircraft Corp., 
St. Louis, Missouri 


33-TC61 A Spectrophotometer Digital Out- 
put System by Daniel Hampel, Proj. Engr 
RCA Service Co., Government Services 
Camden, New Jersey. 
34-TC61 Method of Determining Stress in 
Loaded Steel Billet Tie-Backs by Thomas 
D. Dismuke, Engr., Bethelehem Steel Co 
Sparrows Point 19, Maryland 


35-TC61 Design of Thermocouple Well by 
B. N. Bose, Design Engr., Instrument 
Laboratory, Canadian Pratt & Whitney 
Aircraft Co., Limited, Longueuil, Que. 


37-TC61 Electrometric Analysis of Trace 
of Mineral in Biological Material Employ- 
ing Chelons with Potentiometer End Point 
by Nathaniel C. Johnson, Research Ass't 
Washington University, St. Louis, Missouri 


40-TC61 A Realistic Look at Computer 
Control in Refining by H. M. Hart, R. T 
O'Neil, J. C. Rhodes, American Oil Co 
Whiting, Indiana 


44-TC61 Thermocouple Installations for 
Tube Surface Temperature Measurement 
by R. F. Abrahamsen, Section Leader 
Kreisinger Development Laboratory, Com- 
bustion Engineering, Inc., 911 West Main 
Street, Chattanooga, Tenn. 


48-TC61 The Film Tensiometer: Theory 
of Operation and Process Application by 
Edward C. Peterson, Whirpool Corp 
Research Laboratories, St. Joseph, Mich- 
igans 


50-TC61 Trace Analysis of Nitrogen Im- 
purities in Argon by James L. Cotter, Jr 
Technical Products Div., Mine Safety 
Appliances Co., Pittsburgh 8, Pa 


All above papers are available as individ- 
ual preprints, .50¢ each to ISA members 
and .75¢ each to non-members. 


PRS The above papers are also available 
in the Proceedings of Toronto ISA 
Instrument - Automation Conference 
and Exhibit, Toronto, Canada, June 
5-8, 1961, $8.00 to ISA members; $12.00 
to non-members. 
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DO YOU WEAR 
AN ISA PIN 


Attractively designed pins sig- 
nify various grades of member- 
ship in ISA 


Let your associates (and your 
boss) know you're a member of 
ISA, the only society devoted to 
furthering instrumentation. 


These handsome pins are gold- 
plated with white center .. . out- 
er edge either red, blue or gold 

clip easily to lapel. 


or, as a tie clasp with chain 
(in gold only). 
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How To Design Holding-Magnets 


Unique, greatly simplified method for 
designing holding-magnets and assemblies 
is presented in 4-page engineering bulle- 
tin. Twenty-four basic designs and their 
performance characteristics are included. 
Indiana General Corp. CIRCLE NO. 401 


IR Spectrophotometer 


Technical data sheet describes operating 
features, performance and specs of new 
lightweight infrared spectrophotometer 
developed for airborne or satellite-borne 
spectral measurement applications. Unit is 
also useful for terrestrial measurements in 
the field. Perkin-Elmer Corp. NO. 402 


Environmental Equipment 


New 240-page multi-color catalog lists 
company line of electric ovens, furnaces, 
baths, environmental related 
temperature control equipment and acces- 
sories for lab, pilot plant and production. 
Includes 16-page technical section which 
supplements catalog descriptions. Blue M 
Electric Co CIRCLE NO. 403 


cabinets, 


Refractometer 


New 4-page bulletin describes process 
differential refractometer which measures 
full scale changes in refractive index as 
small as 0.00005 with stability better than 
1% of full scale in 24 hrs. Sensitivity: 
0.5% of full scale. Unit features a flowing 
reference cell for true, accurate blending 
of 2 streams, even though one varies in 
composition. Waters Associates. NO. 404 


Frequency & Time 
Standard Systems 


New 56-page manual on frequency and 
time standard systems has four main sec- 
tions: first part discusses frequency and 
time control, radio propagation, time 
scales. Remaining sections contain detailed 
consideration of system operation, fre- 
quency and time determination. Text is 
supplemented with 16 illustrations and 6 
tables. Hewlett-Packard Co. NO. 405 


Toroidal Cores 


New design handbook contains basic 
information tips and formulas on toroidal 
cores; includes temperature curves, anal- 
ysis of core loss, d-c resistance, eddy- 
current loss resistance, hysteresis loss resist 
ance and self capacitance. Connolly & Co 

CIRCLE NO. 406 


Free Slide Chart 


New slide chart of phosphor and photo 
cathode characteristics contains 23 differ- 
ent phosphors and 14 of the most common 
cathode materials. Handy reference for 
engineers, physicists and astronomers who 
work with storage tubes, displays or photo- 
tubes. ITT Federal Laboratories. 

CIRCLE NO. 407 


Transducer Switching Unit 


New low-cost modular design transducer 
switching unit used with load cells, torque 
pickups or pressure cells, permits read- 
ings from up to 10 transducers or trans- 
ducer systems. New data sheet includes 
specs, system drawings and prices for both 
a-c and d-c systems. Baldwin-Lima-Hamil- 
ton Corp. CIRCLE NO. 408 


Voltmeters & Volt-Ratio Meters 


All-transistorized voltmeters and_ volt- 
ratio meters, introduced in 4-page bulle- 
tin, accept plug-in accessories, allow users 
to modify basic meters for greater capa- 
bilities. Advanced volt-ratio meter incor- 
porates automatic range/polarity, d-c ratio 
functions, ability to drive without modifi- 
digital data printer. Cimron 

CIRCLE NO. 409 


cation a 


Corp. 


Radiation Source Machines 


Three types of small radiation source 
machines, including two never before com- 
mercially available, are detailed in sepa 
rate data sheets: a monopulse linear 
accelerator, no larger than an office desk, 
capable of producing high intensity 
gamma radiation in short pulses; a steady- 
state “linac” of similar compactness and 
output, and a small cyclotron. Hughes 
Aircraft Co. CIRCLE NO. 410 





PHOTOVOLT 


LINE-OPERATED 
SUPER-SENSITIVE ELECTRONIC 


IPLIER- PHOTOMETER 


For the exact measurements of extremely low light 
values down to 1/10,000 microlumen . . . for absorp- 
tion and flame photometry. Colorimetry through 
microscopes. Scintillation measurements on crystals. 
Fluorescence trace analysis. Monochromatic color 
densitometry. Measuring high densities on micro 
areas. Light measurements through telescopes. 


MOD. 520-M 


Write for Bulletin #360 to 


te LOR EO Le) LT Corporation 


1115 Broadway New York 10, N. Y 
CIRCLE NO. 86 ON PAGE 96 


WHERE HEAT CONTROL 


IS CRITICAL 


PYROTEL 


aim RADIATION 
_da@ PYROMETER 


MONITORS, CONTROLS PRECISELY 


Instantaneous, accurate temperature readings on 
even inaccessible, moving or fragile objects are 
now possible with non-contacting PYROTEL 
infrared radiation pyrometer. 

Operable, precise and dependable at distances 
from 1 inch to 100 feet or more, PYROTEL offers 
perfect control in heating processes. PYROTEL 
gives meter indication, recording output and 
relay and load controls 

Models for all temperature ranges from 140°F 
up have proven extremely dependable and profit- 
able in an unusually wide variety of applications. 
These include extrusion, hot forming, web drying, 
forging, heat treating, melting, hardening and 
other processes. 


ie 
MASON INSTRUMENT COMPANY, INC. 


22 Valley Place, Mamaroneck, N. Y. 
CIRCLE NO. 88 ON PAGE 96 








Write for complete information. 





A versatile Linear-Log 
Servo-Recorder 

for general 
laboratory 

use 


VARICORD 43 $725 


PHOTOVOLT CORP. 


1115 BROADWAY NEW YORK 10, N.Y 


Also available: Densitometers = Photometers * Fluorescence _ @ pH Meters 
cl RCLE NO. 87 ON PAGE 9 


ALARM > 
ROTAMETERS 


SIGNAL ABNORMAL FLOW RATES 


SK Alarm Rotameters accurately measure fluid rate 
of flow—activate a light or alarm device, start or 
stop a pump, motor, control unit in case of abnormal 
flows. They are accurate, economical, dependable. 
Get details in new Bulletin 18A. 


ELECTRONIC TYPE MAGNETIC 


TYPE 


Schule and koerlng COMPANY 


INSTRUMENT DIVISION 
2253 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 


EXPORT DEPT.: 1505 Race Street, Philadelphia 2, Po., U.S.A. 
CIRCLE NO. 89 ON PACE 96 
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new literature 





Oceanographic Transducer 


Rugged new sea water depth transducer, 
designed for exacting requirements of 
underwater measurement, is highly accu 
rate, completely immersible, unaffected by 
high shock and vibration. New bulletin 
includes specs, diagram, brief descriptive 


data. Bourns, Inc NO. 411 


Bulk Weighing 5ystems 

brochure lists 
systems; 
illustrate 


New colorful 
advantages of bulk 
sequence drawings graphically 
methods of operation. Hourly capacities of 
smaller and larger units also included. 
Toledo Scale Corp NO. 412 


t-page 
weighing 


Power Supplies 


New 32-page catalog of 150 standard 
company models of regulated d-c power 
supplies includes semiconductor, vacuum 
tube, magnetic and hybrid designs; fea 
tures separate listing of programmable 
current/voltage regulated models, special 
nomograph of voltage drop vs. wire-size 
and supply current. Kepco Inc. NO. 413 


bad AS Rees 





Miniature Ball Bearings 


New 64-page, wire-bound, multi-colo1 
catalog and technical handbook contains 
comprehensive data on more than 500 
types/sizes of miniature/instrument-size 
bearings. Complete specs, cross sectional 
drawings, nomenclature section with ex- 
planatory drawings included. Miniature 
Precision Bearings. (For your copy, write 
on company letterhead to William F. 
Hutchinson, Miniature Precision Bearings, 
Inc. Precision Park, Keene, N. H.) 


Water Sampler 


New continuous water sampler, de- 
scribed in new flyer, provides accurate, 
reliable proof of absence or presence of 
chemical and radioactive wastes; has no 
moving parts, pumps and batteries. Cur 
tiss-Wright Corp CIRCLE NO. 414 


Light Sensor 


New application note discusses theory, 
general characteristics of silicon photo- 
voltaic cells; gives applications, circuit 
design hints for company LS series of 
miniature light sensors. Open circuit volt 
age operational characteristics, temp. 
included. Texas Instru- 

CIRCLE NO. 415 


considerations 
ments. 








ISA Journal 


CIRCLE NO. 90 ON PAGE 96 


Fuel Oil Blending 


The continuous blending of various 
grades of fuel oil to attain a desired blend 
viscosity are described in new application 
bulletin. Specific drawings are included to 
illustrate blending by means of direct 
control of cutter stock and by ratioing 
flow of cutter stock to flow of base stock. 
Operation of each system is outlined, and 
instrument requirements are listed. Fischer 


& Porter. CIRCLE NO. 416 


Variable Transformer 


New compact 50/60 cycle variable trans 
former series, described in fully-illustrated 
8-page bulletin, has output rating of up 
to 3.75 amps with constant current loads, 
up to 5.5 amps with constant impedance 


NO. 417 


loads. Superior Electric Co 


Non-Destructive 
High-Voltage Testing 


\ complete engineering application an 
alysis of how high-voltage testing can be 
non-destructive, gives the causes of insula- 
tion breakdown, the minimizing of de 
structiveness by current limiting and 
many other pertinent aspects of insulation 


NO. 418 


testing. Associated Research. 


TORQUE WRENCH 
; MANUAL 


| AL 
e pmane 


SENT 
UPON REQUEST & 
Formulas 


Applications 
Engineering Data 
Screw Torque Data 
Adapter Problems 
General Principles 


pa. SturtevanT co. } 
ADDISON [QUALITY] LInoIsS § 








«, 


MDPro“ oxKs <2 
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Load Cell Systems 


New manual illustrates many uses of 
remote indicating load-cell systems, sug 
gests imaginative new applications and 
compares company’s differential trans 
former principle with conventional tube 
and circuitry designs. Manual also covers 
33 capacities from 0-100 Ibs through 
0-1,000,000 Ibs. W. C. Dillon & Co 

CIRCLE NO. 419 


Digital Recorder 


Six-page flyer describes new incremental 
digital recorder for computer program- 
ming, seismology, geoglogy, other fields. 
Unit can record unattended for up to 
one year. Minneapolis-Honeywell. 

CIRCLE NO. 420 


Pumps 


Peristaltic-action pumps, described in 
new bulletin, offer pulsation-free and 
contamination-free pumping of liquid o1 
gas with adjustable speed and flow rates. 
Applications: pumping of whole blood, 
measuring absorption in living animals. 
American Instrument Co. NO. 421 


Magnetic Tape Rewinder 


High-speed, universal hub, magnetic 
tape rewind unit spools a 10%” reel in 
90 secs, frees expensive tape transport fo1 
the simple operation of high-speed tape 
rewinding. Brief description and _ specs 
included in new 2-page data sheet. Ele« 
tronic Engineering Co. NO. 422 


Free Reliability Nomograph 


Semiconductor users can now quickly 
compute the acceptance number for any 
given sampling plan with new reliability 
nomograph. They can predict the success 
rate from life test data at a 90% confi 
dence level, also compute a sampling plan 
for conventional risks. Raytheon Co 

CIRCLE NO. 423 


Electronic Devices 


Complete information on company line 
of noise and field intensity meters, impulse 
generators, power density meters, modula 
tion meters, coaxial attenuators and micro 
wave components are featured in 56-page 
master catalog. Included is a selector chart 
of fixed and variable attenuators. Empire 
Devices. CIRCLE NO. 424 


Taber transducers probe rocket 
engine performance at Bell 


The ruggedness, reliability and versatility of Taber Teledyne pressure 
transducers are amply demonstrated here. In this Bell Aerosystems’ 
rocket engine test, six Taber bonded strain gage transducers are measur- 
ing chamber, hydraulic, valve actuation, tank, fuel and oxidizer pressures. 


Three of the instruments (C, D, and F) have been in service at Bell 
for more than 7 years! The others are more current compact designs. 


Taber transducers are available in a wide variety of models for 
test, ground support and airborne applications in pressure ranges from 
0-50 to 0-10,000 psi. High frequency response, minimum hysteresis, 
infinite resolution and low sensitivity to temperature effects, vibration 
and shock are among their many plus features. 


For illustrated literature, attach this coupon to your letterhead and 
mail. 


TO: TABER INSTRUMENT CORPORATION 

AEROSPACE ELECTRONICS DIVISION SECTION 241 

107 Goundry Street, North Tonawanda, N. Y 

Send detailed information on Taber Teledyne and Teleflight bonded 
Strain gage pressure transducers. 


name 








company 





address 





city zone state 
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new literature 





Spectrometer 


16-page brochure on new analytical 
NMR spectrometer system discusses range 
of applications, operation/maintenance 
ease; puts special emphasis on unique 
company NMR _ field/frequency control 
system and performance specs. Varian 
CIRCLE NO. 425 


Digital Transducers 


Set of six technical bulletins includes 
features, characteristics and outline draw- 
ings of company line of digital transducers 
and subminiature pressure instruments in 
self-contained solid state packages. De-Jur- 
Amsco Corp. CIRCLE NO. 426 


Single Axis Accelerometers 


New data sheet discusses 
single-axis accelerometers, employing fluid 
damping and torsion-bar spring restraint. 
Units feature high accuracy, large elec- 
trical output, low null shift with temp 
Kearfott/General Precision. 

CIRCLE NO. 427 


pendulous 


change. 


Magnetic Particle 
& Friction Clutches 


New bulletin contains simple, yet com 
plete explanation of magnetic particle and 
friction clutches, including cross-sectional 
drawings and charts. Dry magnetic parti- 
cle clutch provides flexible, easily regu- 
lated torque control and power trans- 
without chatter, grab or wear. 


CIRCLE NO. 428 


mission 
Vickers Inc. 


Selsyn Indicating Systems 


Six-page bulletin presents data for re- 
mote indication/control; lists several in- 
dicator arrangements and describes use of 
cam-operated limit switch as an automatic 
feedback control. Spec tables, diagrams 
included. G.E. CIRCLE NO. 429 


Pneumatic Totalizer 


New data sheet illustrates 
self-contained pneumatic totalizer which 
operates on either square-root or linear 
signals. Unit also works as a transmitter 
of secondary equipment using an optional 
switch. B-I-F Industries. 


CIRCLE NO. 430 


compact, 


mercury 


Hydraulics Installations 


Comprehensive 76-page catalog covers 
every requirement for a complete hydraul- 
ics installation from pumps to accessories. 
Fully described and illustrated are 96 
basic models of the minaturized company 
line hydraulic pump, plus hand pumps, 
standard/heavy-duty pressure switches, 
relief valves, gages, and cylinders from 14 
to 4” bore sizes. Oil-Dyne, Inc. 

CIRCLE NO. 431 


Logic Panels 


Comprehensive 4-page brochure discus- 
ses new logic panels—a series of 16 digital 
circuit-modules for rapid patchwork con- 
nection of digital logic; flip-flop storage, 
diode and transistor gating, clock signal 
generation and amplification. Epsco. 

CIRCLE NO. 432 


Kiln Scanning Pyrometer 


A unique pivoting pyrometer system 
that detects impending hot spots on the 
shell of a rotary kiln or other high tem- 
perature vessel is the subject of a new 
t-page data sheet. Photos, diagrams, specs, 
ordering data included. Leeds & Northrup. 

CIRCLE NO. 433 





NANMAC CORPORATION 
ta. proud te introduce the... 


“PLASTIC THERMOCOUPLE” 


The body of the Model ‘‘P’’ thermocouple can be fabri- 


cated 


from any plastic, 


plastic-mineral composites, 


non-metal, alloy, or special proprietary material. Thus 
surface or in-wall temperatures of a wide variety of 
materials can be measured accurately without dis- 


Model ‘'P’' Shown 


FEATURES 


Response time—less 

than 10 microseconds 

to transient temperatures 
Thermal junction main 
tained even during erosion 
Temperature range from 
—~320° F to over 5000° F 

Pressure range to over 5000 PSL 
Two-dimensional thermal junction 

for accurate location of point of 

measurement. 

Thermocouple constructed of flat rib 

bon wires and mica insulation 


turbing the 
caused by differences in 
Examples of materials successfully used in the 
Model “‘P"’ include: plexiglass, asbestos phe- 


distribution pattern 
thermal properties. 


normal heat 


nolics, graphite, copper, molybdenum and 


special proprietary plastics. 


NANMAC CORPORATION 


P.O. BOX 8 


INDIAN HEAD, MARYLAND 


WRITE FOR BULLETIN TB161 


CIRCLE NO. 93 ON PAGE 96 
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The Biggest, =~" 
Bundle of Se. 


h 
Photo Data yet ! 
FREE 64th Annual 


© CAMERAS 

@ BACKS 

© DEVELOPING 

@ DRYERS 

© ENLARGERS, 

© GRAPHIC ARTS 
@ LENSES 

@ LIGHTING, 

© PRINTERS 

© PROCESSING 

© SLIDE Equip 

© TANKS 

© TAPE RECORDERS 
© TIMERS 

© WASHERS 

© INSTRUMENTATION 





BURKE & JAMES, INC 
321 S.Wabash Chicago 4, illinois 
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Rubidium Frequency Standard differential or 


lime, accurate to the 10th order of 


magnitude, is offered by new rubidium g Gg p 

vapor frequency standard featured in spec au e ressure 
sheet. Unit is based on optical pumping 

and transmission monitoring. Long-lived quichly. _ 

Rb spectral lamp, all-glass absorption cell 

provide top operating reliability. Varian / 

Associates. CIRCLE NO. 434 accurate y. se 


reliably 


Testing Machines 


'wo-color, 4-page brochure describes | Wallace & Tiernan Aneroid Dial A W&T Aneroid Dial Indicator 


complete company line of Brinell hard I di t “avi Saat pe t ; 
ness testing machines, Penetrascopes, duc naicators give you fast response, guarantees you: 


tility testers, tensile and compression test- high sensitivity, reliable . Accuracy 0.1% to 0.33% 

ing machines, transvense testers, hydro- accuracy. * Sensitivity 0.01% to 0.2% 

static pneumatic testing machines, prov | ~ 

ing rings and calibration presses. Steel 9 > R * Range 0-10 HO to 0-500 

Bm s Whether you’re in testing, man- - 

City Testing Machines. NO. 435 y suing, iy p-S.1.g. 
ufacture, or research, there’s a Li oe ‘oh Ns; 
WA&T Dial Indicator that’s ideal pn Cl Sane eee 
over a wide range of differential © * Custom-calibrated dial 

; or gauge pressures. * No corrections 
Voltage Monitor 
W&T Aneroid Dial Indicators are also furnished 


Data sheet presents completely detailed 
as compound gauges with zero center for measur- 


description of new voltage monitor de 

signed to protect costly equipment, espe- ing both pressure and vacuum. 

cially large groups of transistors in life 

runs. Block diagrams, operational data Find out how these reliable, easily read dial indica- 

and graphs are included. Electronic Meas tors save you man-hours. For full information on 

urements Co CIRCLE NO. 436 their convenience, adaptability, dependability, and 
other outstanding features, write Dept. A-129.99. 


Accelerometer 


Barely affected by magnetic fields of 
motors, new accelerometer described in 
spec sheet is well suited to a variety of 
applications including submarine low 
noise tests. It provides high nominal sen 
sitivity of 72 pk-mv/pk-g with resonance 
frequency aproximately 30 kc. Endevco 
Corp. CIRCLE NO. 437 


Punched-Tape Reader/Recorder 


Performance data and illustrations on 
new punched-tape recorder are presented 
in 4-page brochure. For on-line service in 
computer, communication and control ap 
plications, unit provides maximum end : h oe 
use flexibility where moderate informa ’ 
tion data rates are required. Cook Electric 

CIRCLE NO. 438 


Shock Testers 


Iwo types of shock testers, described in 
23-page, fully-illustrated brochure, develop 


thrust loads up to 40,000 Ibs, establish 
acceleration values to several hundred 
times gravity for milliseconds duration of WALLACE & TIERNAN INCORPORATED 
time, produce different shock waveforms 
2S MAIN STREET, BELLEVILLE 9, NEW JERSEY 





at various levels by acceleration and allow 
compilation of exact data. Consolidated 


Vacuum Corp CIRCLE NO. 439 CIRCLE NO. 95 ON PAGE 96 
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8 HELPFUL PAGES 
ON GAS ANALYZERS 
AND GRAVITOMETERS 


Free bulletin gives de- 
tails on latest Ranarex 
Gas Analysis Instru- 
ments 


Working on proven me- 

chanical principle but 

now redesigned with 
ruggedized parts, Ranarex units are accu- 
rate, foolproof, cost less than other instru- 
ments for comparable service. Stationary 
models indicate and record, offer electronic 
or pneumatic outputs for remote readout, 
automatic control, many computer applica- 
tions. Portable Ranarex indicators also 
available. 
Bulletin R-160 outlines applications, gives 
detailed data on Ranarex operation, dimen- 
sions, specifications; for your copy, write 
Permutit Division. Pfaudler Permutit Inc.. 
Dept. ISA-71, 50 West 44th Street, New 
York 36, N. Y 


RANAREX’ 


CIRCLE NO. 96 ON PAGE 96 





FOUND YOUR 
FUTURE 
IN INSTRUMENTATION? 


Then join a leading designer and mfr. of 
instrument control systems for the process 
industries and utilities. Handle systems 
design, ‘customer liaison, instrument ap- 
plication and specification. Prefer college 
degree or P. E. license in any of the fol- 
lowing types of plants—refinery, chemi- 
cal, pulp and paper, power, beverage, etc. 


Through our subsidiary Panellit Service 
Corp. we offer other opportunities for 
engineers with 1 to 4 years experience 
in plant instrumentation working on pro- 
jects at the systems engineering level 
Follow projects through feasibility study, 
flow sheets, design, specification, pro- 
curement and installation. Other oppor- 
tunities in field installation, start-up or 
maintenance of control systems 


Associate with a versatile engineering 
staff that is constantly exploring new in- 
strumentation concepts in the power and 
process field. Suburban Chicago location 
or in the field throughout U.S. For more 
details send resume to Mr. Walter Wecker, 
Personne! Director. 


PANELLIT DIVISION 
INFORMATION SYSTEMS, 
INCORPORATED 
7401 N. HAMLIN AVENUE 
SKOKIE, ILLINOIS 











ISA Journal 


new literature 





Manometers 


the theory and application of mano 
meters are described in detail in illus 
trated 8&-page brochure. Includes well 
types, U-types, movable well-tvpes and 
slant-tube types. Dynametrics Corp 
CIRCLE NO. 440 


Gas Density Detector 


New gas density balance with no moving 
parts is simply installed, readily replaces 
thermal conductivity detectors in) many 
existing chromatographic instruments with 
subsequent savings in carrier gas costs 
because of nitrogen operation. New 4-page 
data sheet includes principle of operation, 
diagrams and specs. Gow-Mac Instruments 

CIRCLE NO. 441 


Pulse Transformers 


Design and test specs for company pulse 
transformers are described in two tech 
nical bulletins. One gives test procedures 
used for evaluation of pulse transformers; 
other describes pulse transformer kit 
PIK-I used in designing new circuits 
when exact transformer need is unknown 
Hamilton Watch Co NO. 442 


Chromatogram Scanner 


New 4-pi chromatogram scanner, fea 
tured in new 4-page bulletin, is equipped 
with automatic integrator; locates radio 
active peaks and records total amount of 
activity; counts Tritium, C-14 and S-35 
with maximum efficiency. Atomic Acces 
sories/ Baird-Atomic NO. 4438 


Temperature Controls 


Four-page technical bulletin on impulse 
modulation indicating temperature con 
trols contains complete description as 
well as engineering drawings and specs 
The Partlow Corp NO. 444 


Magnetic Tape 
Recorder/Reproducer 


\ completely integrated multichannel 
wide-band data recording/reproducing 
system, designed to handle precision data 
in the frequency spectrum from d-c to 
900 ke, is discussed in 4-page bulletin. 
Installations can be made in fixed base, 
mobile, shipboard, trailer, blockhouse o1 
lab environments. CES/Bell & Howell 

CIRCLE NO. 445 


Vacuum Mounting System 


\ discussion of the initial design and 
development work on a method to cut 
specimen mounting time in production 
vibration testing is featured in company 
publication. Research has produced a 
highly promising vacuum mounting sys 
tem with change over or down time sharp 
ly reduced ovel standard bolt-down 
mounting procedures. MB Electronics/ 
CIRCLE NO. 446 


Textron 


Digital Totalizers 


Reliability, compactness, modular print 
ed circuit plug-in) subassemblies and 
operation at temperatures up to 160°F 
are features of 2. transistorized digital 
totalizers discussed in 4-page bulletin. Spec 
tables, dimensional chart, millivolt vs 
frequency characteristic curve included. 
Potter Aeronautical Corp. NO. 447 


Programming Aid 


\ brochure describing an automatic 
programming aid for the Honeywell 400 
EDP system will assist users in the solu 
tion of data processing problems. The 
system simplifies programming, eliminates 
need for complete familiarity with com 
plex computer language. Minneapolis 


Honevwell CIRCLE NO. 448 


Differential Amplifier 


New 2-page bulletin explains how “scc- 
ond harmonic’ modulation is used to 
achieve superior gain characteristics in 
company d-c amplifier. Model is particu 
larly applicable for instrumentation, tele- 
metering and recording systems. Magnetic 
Research Corp. NO. 449 


Spectrophotometer 


New low-cost spectrophotometer, fea- 
turing complete wavelength range, high 
photometric accuracy, excellent resolution 
and easy, automatic operation is described 
in new bulletin. Perkin-Elmer. NO. 450 


Weld-On Temperature 
Transducers 


New 4-page bulletin describes complete 
line of platinum resistance Weld-On tem 
perature transducers for severe operating 
environments of missile applications. Units 
have ranges of from —435 to +1900°F, 
are calibrated by immersion in LOX, 
liquid nitrogen and liquid hydrogen as 
well as at the ice point. Trans-Sonics 

CIRCLE NO. 451 





red F-F--J ba ate 
advertising 


POSITIONS WANTED: 90c per line, mini- 
mum three lines. Box number counts as 
one line. Payable in advance. No dis- 
count. 

POSITIONS OPEN, etc.: $2.00 per line, 
minimum three lines. Box number 
counts as one line. 

50 characters and spaces per line. 
DISPLAY AD (up to 449”): $18.00 per col- 
umn inch. Minimum 1 column inch. 
Other size ads—standard ad rates apply. 
Copy must reach the ISA Journal, Penn-Sheraton 
Hotel, 530 William Penn Place, Pittsburgh 19, 
Pa., not later than 10th of month preceding date 

of publication. 








POSITIONS WANTED 








INSTRUMENT ENGINEER age 30, BME, MBA, five 
years experience in hydraulic and pneumatic pro- 
cess controls and aircraft systems. Desires posi- 
tion in design and development or technical ad- 
ministration. Write ISA Journal, c/o Box No. 2176. 


INSTRUMENT ENGINEER with 7 years experience in 
instruments and controls desires position in cen- 
tral engineering dept. of company in chemical, 
pulp & paper, food processing, or related industry 
Background includes sales, operations, design, and 
startup experience. Prefer eastern U.S. Write P.O 
Box 2169, c/o ISA Journal. 


PROCESS CONTROL ENGINEER 


B.Chem.Eng. 1950. Enterprising. Ten years instru- 
mentation & control systems experience in chem- 
ical industry. Knowledgeable Chemical Process and 
instrument Hardware & Theory. Capable organizing 
Process Instrumentation Group for chemical or 
petroleum firm, or position with Instrumentation 
or Systems Engineering firm in this field. Inter- 
ested applying new automatic contro! systems 
ideas for process efficiency. Write Box No. 2177, 
c/o ISA Journal 





| POSITION OPEN 


THERMOCOUPLE PRODUCTS SUPERVISOR—Dynamic 
growth organization offers a challenging oppor- 
tunity for a man who should be better utilizing 
his ability and background. Manufacturing experi- 
ence must include assembly and processing tecn- 
niques of mineral insulated thermocouples, swag- 
ing of ceramics, welding, instrumentation and 
supervision. If you are a qualified candidate, our 
organization is genuinely interested in you. Our 
employees know of this ad. Write Box No. 2179, 
c/o ISA Journal. 











REPRESENTATIVE OPENINGS 











OPENINGS available in our representative organi- 
zation in Knoxville, Tenn.; also Kansas City, Mis- 
souri; also Charleston, W. Va.; also Cincinnati, 
Ohio to handle our complete line of instrumenta- 
tion and gas analysis equipment. Prior sales engi- 
neering of instrumentation in process and/or 
power necessary requisite. Send resume of sales 
force experience and present lines handled to: 
D. W. Meyer, Asst. Vice President, Marketing, 
Hays Corp., Michigan City, Indiana 





PRODUCT SALES SPECIALIST 
SALES ENGINEERS 
A growing, long established company’s entrance 
nto new fast growing fields has created the 
following openings with management potentia n 
Marketing Dept Positions could lead to 
early advancement 
Product Sales Specialists: Application 
experience in the process and combus- 
tion fields necessary requisite. Excel- 
lent starting salary plus usual company 
benefits. 
Sales Engineers: Previous experience 
in the sale of industrial instruments 
and controls necessary requisite. Ex- 
cellent starting salary, plus bonus, plus 
usual company benefits 
Write sending complete resume to: 
Daniel W. Meyer 
Asst. Vice President, Marketing 
Hays Corp., Michigan City, Ind. 











INSTRUMENTATION 
ENGINEER OR 
PHYSICIST 


Unique opportunity for research- 
oriented instrumentation engineer 
or physicist. Degree in physics or 
eiectrical engineering, with back- 
ground and experience in electron- 
ics and instrumentation desired; 
specific experience in optics and 
surface-optical measurements pre- 
ferred. Challenging assignments in- 
clude developing and designing new 
instruments for specialized meas- 
urements of optical, electrical, di- 
mensional and thermal properties 
of alloy and specialty steels in well- 
established research laboratory, 
with opportunity for developing 
steel-plant control systems 


Pionecring opportunity for the 
right man. Salary and position com- 
mensurate with qualifications. 


Please send resume including edu- 
cational background, work experi- 
ence, and salary required to Box 
2178 





LOOKING FOR A _ REPRESENTATIVE, 
WANT TO FILL A POSITION, LOOK- 
ING FOR A POSITION? Use classified 
advertising in the ISA JOURNAL. Send 
your copy, etc. to Classified Department, 
ISA Journal, Penn Sheraton Hotel, 530 
William Penn Place, Pittsburgh 19, Pa. 





CONSULTANTS 
for 
Application 
of Radioisotopes 
to 
Commercial Problems 


Immediate requirement in our 
Development Branch for a graduate 
to work in a small consulting group 
on a continuing basis. 

Projects will involve various Ra- 
diation and Radioisotope techniques 
such as tracers, inspection, analysis 
and gauging. This could involve any 
or all phases of a project eg. meet- 
ing customer, discussing problem, 
proposing solution or carrying out 
project on customer's premises. The 
group, which has excellent growth 
potential, receives support from 
other Development Sections. 

Applicants must be honour sci- 
ence or engineering graduates 
Some experience in instrumentation 
and field work desirable but not 
essential since training is provided 
Ability to meet with customers es- 
sential. For additional information 
and personal interview please reply 
in writing giving full particulars of 
education and experience to: 


Personnel Officer 
Atomic Energy of Canada Limited 
Commercial Products Division 
Ottawa, Ontario 
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Wallace G Tiernan inc 
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JULY 1961 


wxJuly 16-21—4th International Conference 
vn Medicai Electronics & l4th Con- 
ference on Electrical Techniques in 
Medicine & eon Waldorf-Astoria 
Hotel, New York ty. Sponsors: ISA 
IFME, AIEE, IRE. Contact: Lewis Win- 
ner, 152 W. 42nd St., New York 36, N.Y 


July 17-24 — Applications of State Seas 
Techniques, M.I.T. Contact: J. Mat- 
till, M.I.T., Cambridge 39, Fay 


July 17-24 Infrared Spectroscopy Tech- 
niques; July 24-31 — IR Spectroscopy 
Applications, M.1.T. Contact: J. I. Mat- 
till, M.I.T., Cambridge 39, Mass. 


July 31-August 4 — International Congress 
of Biophysics, Stockholm, Sweden. 
Sponsor: ational Academy of Sci- 
ences, National Research Council. 
Contact: Dr. Bo Lindstrom, Medical 
Physics Dept., Karolinska Institutet, 
Stockholm 60, Sweden. 


AUGUST 1961 


August 6-18—4th Annual Institute on Mis- 
sile Technology, Univ. of Conn., Storrs, 
Conn. Contact: T. A. Toedt, Ass’t. Co- 
ordinator, University of Connecticut, 
Storrs, Conn. 


August 7-9 — 10th Annual Conference on 
Applications of X-Ray Analysis, Park 
Lane Hotel, Denver, Colo. Contact 
W. M. Mueller, Denver Research Inst., 
Univ. of Denver, Denver 10, Colo. 


August 7-11 — SPIE 6th Annual Technical 
Symposium & Exhibit, Ambassador 
Hotel, Los Angeles, Cal. Sponsor: So- 
ciety of Photographic Instrumentation 
Engineers. Contact: J. A. Clemente, 

P.O. Box 288, Redondo Beach, Cal. 


August 13-18—International Symposium 
on Microchemical Techniques, Univer- 
sity Park, Pa. Contact: Penna. State 
University, Continuing Education Con- 
ference Center, University Park, Pa. 


August 14-18—Gordon Research Confer- 
ence on Instrumentation, Colby Junior 
College, New London, N.H. Contact: 
W. G. Parks, Conference Director, 
Colby Jr. College, New London, N.H. 


August 14-25—Summer Course in Metrol- 
ogy (Science of Precise Measurement), 
George Washington Univ., Washington, 
D.C. Contact: Center for Measurement 
Science, George Washington Univ., 
Washington, D.C 


August 16-18—2nd International Electronic 
Circuit Packaging Symposium, Boul- 
der, Colo. Sponsors: University of 
Colorado, Electrical Design News. Con- 
tact: University of Colo., Bureau of 
Continuing Education, 352 Chemistry 
Bldg., University of Colorado, Boulder, 
Colo 


August 22-25—1961 Western Electronic 
Show & Convention (WESCON), Cow 
Palace, San Francisco, Calif. Sponsors: 
IRE and Western Electronic Manufac- 
turers Assoc. Contact: Don Larson c/o 
WESCON, 701 Welch Rd., Palo Alto, 

s Calif. 

August 28-30—2lst Annual! Appalachian 


Gas Measurement Short Course, Uni- 
versity of West Virginia at Morgan- 
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* Denotes ISA Sponsored or Participating Meeting 


town. Contact: Prof. R. E. Hanna, 
Univ. of West Virginia, Morgantown. 


August 28-September 1 — International 
Heat Transfer Conference, Boulder, 
Colo. Sponsors: 
RACE, 
rado. Contact: 
partment, 29 West 39th St., 
18, N.Y. 


ASME, AICE, ASH, 
AS, SAE and Univ. of Colo- 
ASME, Meetings De- 
New York 


SEPTEMBER 1961 


September 5-8—1l6th National Conference 
of the Association for Computing Ma- 
chinery and Ist International Data 
Processing Exhibit, Statler-Hilton Ho- 
tel, Los Angeles, Calif. Contact: B. F. 
Handy. Jr., Litton Systems, 5500 Ca- 
noga Ave., Woodland Hills, Calif. 


* September 6-8—Joint Nuclear Instrumen- 
tation Symposium, North Carolina 
State College, Raleigh. N. Carolina. 
Sponsors: ISA. AIEE, IRE. Contact: 
C. S. Lisser, Oak Ridge Nat'l Labora- 
tory, P.O. Box X, Oak Ridge, Tennes- 
see. 


*xSeptember 11-15—ISA Instrument Auto- 
mation Fall Conference and Exhibit 
and ISA’s 16th Annual Meeting, Sports 
Arena, Biltmore Hotel, Los Angeles, 
Calif. Contact: John E. Witherspoon, 
7107 Penfield Ave., Canoga Park, Cal. 


*September 11-15—Marine Sciences In- 
strumentation Symposium and 24th 
Annual Meeting, American Society of 
Limnolegy & Oceanography, Woods 
Hole, Mass. Sponsors: ISA, ASLO 
Contact: D. D. Ketchum, Woods Hole 
a aatnacaae Inst.. Woods Hole, 
Mass. 


neuen 20-21 — Industrial Electronics 

ymposium, Bradford Hotel, Boston, 
Mass. Sponsors: ISA, IRE, AIEE. Con- 
tact: W. M. Trenholme, 960 Main St., 
Lynnfield, Mass. 


OCTOBER 1961 


October 9-11—1961 National Electronics 
Conference & Exhibit, International 
Amphitheater, Chicago, Ill. Sponsors: 
AIEE, Illinois Inst. of Tech., IRE, 
Northwestern Univ. and Univ. of Illi- 
nois. Contact: N.E.C., 228 N. La Salle 
St., Chicago 1, Illinois. 


*xOctoper 9-12, 1961—l1lth Annual Instru- 
ment Symposium & Research Equip- 
ment xhibit, Bethesda, Maryland. 
rere ISA, SAS, SAB, SEBM, ACS, 

AACC. Contact: Dr. Julius Sendroy, 
Jr., Naval Medical Research Institute, 
Bethesda 14, Maryland. 


October 16-19—2nd International Congress 
of Vacuum Technology & Technical 
Equipment & Instrument Exhibit, 
Washington, D.C. Sponsors: Interna- 
tional Organization for Vacuum Sci- 
ence & Technology and American 
Vacuum Society. Contact: L. E. Preuss, 
Edsel B. Ford Inst. for Medical Re- 
search, Henry Ford Hospital, Detroit 
2, Mich. 


October 23-26—International Symposium 
on Aero-Space Nuclear Propulsion. 
Las Vegas, Nevada. Sponsors: IRE, 
AEC and NASA. Contact: P. M. Uthe, 
University of California, Lawrence 
Radiation Lab., Box 808, Livermore, 
California. 





October 26-27—-Bio-Medical Instr ta- 
tion & Engineering in Universities and 
Hospitals, Sheraton-Fontenelle Hotel, 
Omaha, Neb. Sponsor: University of 
Nebraska, AIEE, IRE. Contact: Office 
of Medical Extension, University of 
Nebraska College of Medicine, 42 
Dewey, Omaha 5, Nebraska. 


October 26-28—1961 Electron Devices Meet- 
ing, Sheraton Park Hotel, Washington, 
D.C. Sponsor: IRE. Contact: Dr. M. 

Webster, RCA, Princeton, N.J. 


NOVEMBER 1961 


November 2-3—10th Annual Instrumenta- 
tion Conference, Louisiana Tech, Rus- 
ton, La. Sponsor: Louisiana Polytech- 
nic Institute. Contact: G. J. Trammell, 
Instrumentation Conference, Box 255, 
Tech Station, Ruston, La. 


November 13-16—7th Annual Conference 
on Magnetism & Magnetic Materials, 
Phoenix, Ariz. Sponsors: AIEE, AIP, 
IRE, AIME and Office of Naval Re- 
search. Contact: P. B. Myers, Motor- 
ola Semiconductor Products Div., 5005 
E. McDowell Rd., Phoenix, Arizona. 


DECEMBER 1961 


December 12-14—Eastern Joint Computer 
Conference, Sheraton Park Hotel, 
Washington, D. C. Sponsors: IRE, 
AIEE, ACM. Contact: Bruce Oldfield, 
IBM Corp., 326 E. Montgomery, Rock- 
ville, Md. 


MARCH 1962 


*™March 5-6—ISA Symposium on Advance- 
ments in ———— of Fundamental 
Industrial Measuring Techniques, Phil- 
adelphia, Pa. Sponsor: ISA Philadel- 
phia Section. Contact: J. L. Serrill, 
Jr., Leeds & Northrup, 4901 Stenton 
Ave., Philadelphia 44, Pa. 


*March 14-16—12th Annual ISA Confer- 
ence on Instrumentation for the Iron 
& Steel Industry. Hotel Roosevelt, 
Pittsburgh, Pa. ponsor: ISA Pitts- 
burgh Section. Contact: H. M. Gravatt, 
Allegheny Ludlum Steel Corp., Re- 
search Laboratory, Brackenridge, Pa 


APRIL 1962 


* April 3—l4th Annual ISA Instrumenta- 
tion Symposium, Hotel Essex House, 
New Jersey. Sponsor: ISA New Jer- 
sey Section. Contact: E. Hyer, 2 
Somerset, Chatham, N.J. 


wx April 9-10—4th National ISA Chemical & 
Petroleum Instrumentation Symposi- 
um, Wilmington, Del. Sponsor: ISA 
Wilmington Section. Contact: Carl W 
Sanders, E. I. duPont de Nemours & 
Co., Engrg. Dept., Newark, Delaware 


April 30-May 28th National ISA Sympo- 
sium on Instrumental Methods of 
Analysis, Daniel Boone Hote!. Charles- 
ton, W. Va. Contact: M. D. Weiss, 
Union Carbide Olefins Co., Charleston, 
W. Va 


MAY 1962 


%May 6-9—5Sth National ISA Power Instru- 
mentation Symposium, Hotel Texas, 
Fort Worth, Tex. Contact: L. J. Mertz, 
Route 2, Box 320 B., Fort Worth, Texas 
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4th International Conference on Medical Electronics & 14th Conference on Electrical Techniques in Medicine & 
Biology, New York City, July 16-21 


ISA, IRE, AIEE Jt. Nuclear Instrumentation Symposium, Raleigh, N.C., Sept. 6-8 
ISA Instrument-Automation Fall Conference & Exhibit—I6th Annual Meeting, Los Angeles, Calif., Sept. 11-15 
ISA, ASLO Marine Sciences Instrumentation Symposium, Woods Hole, Mass., Sept. 11-15 
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A Split-body Valve is not a “Specialty” 


... it is a practical, all-purpose control valve 


The Conoflow Series LB valve shown is handling 100 psi steam. This is not unusual. Actually, the vast 
majority of the thousands of LB valves in service are handling water, steam and other common plant 
fluids. In fact, more than 80% of LB orders call for standard cast steel or ductile iron construction. 

LB valves were selected because they give better control, greater depend- 

ability and unequalled maintenance savings, all at a low initial cost. 

More and more users are standardizing on the LB valve right down te 

line because they know that LB valves mean /ess downtime, resulting in a 

more profitable plant operation. 


Write for NEW Bulletin LB-4. Be convinced. 


CONOFLOW CORPORATION 
FOREMOST IN FINAL CONTROL ELEMENTS 


2100 ARCH STREET, PHILADELPHIA 3, PA. CC110R 


CIRCLE NO. 97 ON PACE 96 








BS&B Exclusive Clamp Ring 
Reduces Process Down Time 


Some control valves last for years; others 
need frequent servicing to change out the 
inner valve and other internals; or to clean 
out the flow line. When this happens, extra 
time for shut-down of a process becomes 
economically critical. 


How much time will the clamp ring save? It 
varies, of course, but you might ask the man 
who has changed out the trim on a six or 
eight inch valve. The time saved will be in 
hours! The two studs on the clamp ring are in 
sharp contrast to the many studs necessary 
to contain a flanged closure. 


Concentricity and vertica: alignment of valve 
internals is enhanced by the angular seating 
surfaces of the clamp ring. Some buyers 

are using this valve based on this feature 
alone. And, why not? This valve costs no 
more. Its servicing advantages to the 

buyer is an added premium. 


If servicing valves can create a problem for 
you, we suggest you contact your BS&B 
representative and ask about valves with 
clamp ring closures, or write: Black, Sivalls & 
Bryson, Inc., 7500 E. 12th Street, 

Kansas City, Missouri. 
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